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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. PARTS SHALL BE INDIVIDUALLY PACKED IN SEPARATE HEAT-SEALED 
POLYETHYLENE BA OS AND SHIPPED PER MIL-B-197C LEVEL C. 

2. INSPECTION AND ACCEPTANCE: 

A. PACKAGE AND SHIPPING CONTAINER SHALL BE MARKED WITH NASA 
DRAWING NUMBER, REVISION LETTER, AND MANUFACTURER'S 
IDENTIFICATION PER MIL-STD-129. 

B. DIMENSIONS AS SHOWN. 

C. RADIAL .0003 TO .0005 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABAC 7. 

B. LUBRICATE PER ND 1002077. 

F. R - MAX RADIUS ON SHAFT OR HOUSING THAT BEARING CORNER WILL 
CLEAR. 

G. MAX. .00$ FILH5T RADIUS INSTEAD OF UNDERCUT ON INSIDE FLANGE 

• ■' FACE IS PERMISSIBLE. 

3. DESIGN REQUIREMENTS: 

A. DEEP GROOVE, CONRAD TYPE 

B. MATERIALS: 

1. BALLS AND RINGS - CRES AISI 440C, FEDERAL SPECIFICATION 
QQ-S-763, CLAS S 440C, CONDITIONS A, RC 56 (MIN) AFTER 
HEAT TREATMENT WHEN TESTED IN ACCORDANCE WITH FED-STD-151 
METHOD 243. 

2. RETAINER - CRES AISI 410 PER QQ-S-763. 

C. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404# CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002052 

B. PARTS SHALL MEET THE APPV-lCAiBV-fL RE.QU\REh/\H>TTS OF- 

„ 1V\U_-C-»B4 -12—Z_____.- - 

2. INSPECTION AND ACCEPTANCE: 

A« MECHANICAL REQUIREMENTS: 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 
NASA NUMBER, REVISION LETTER, MANUFACTURER'S 
IDENTIFICATION PER MIL-STD-129. 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. CONTACTS 18 #22 PINS .030 ± .001 IN DIAMETER. 

5. ALL PINS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 

6. ENGAGEMENT: SCREWLOCKS, POLARIZED. 

7. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWING 
1011411 (REF). 

6. WIRE TERMINATION: SOLDER CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 

B. ELECTRICAL REQUIREMENTS: 

1. INSULATION RESISTANCE: . 1000 MEGOHMS MIN AT 1000 VDC 

2. SERVICE RATING: SEA LEVEL 550 V RMS 

3. DIELECTRIC STRENGTH: SEA LEVEL 1400 V RMS 

3. DESIGN REQUIREMENTS: 

A. MOUNTING: PANEL 

B. SERVICE RATING: 70,000 FEET 140 V RMS 

C. DIELECTRIC STRENGTH: 70,000 FEET 42.5V RMS 

D. INSULATION (BODY): GLASS FILLED DIALLYL FRTHALATE 

PER MIL-M-19833, TYPE ODI-30 
(GREEN) 

E. CONTACTS: PH OS IH OR BRONZE, GOD PLATED 

PER MIL-0-45204, TYPE II, CUSS 

F. SCREWLOCKS: STAINLESS STEEL, PASSIVATED 

G. CONTACT RATING: 3 AMPS 

H. CONTACT CENTER TO CENTER: 3/32 ± ,002 

I. SURFACB-CRE3PAGB DISTANCE: l/l6 MIN. 

J. AIR SPACE: .040* MIN. 

K. CONTACT RESISTANCE: 20 MV MAX AT 3 AMPS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 
FOR THIS DRAWING. 
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REQUIREMENTS: 

1. GENERAL: 

A. I N T ERP R E T DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404# CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION REQUIREMENTS 

SPECIFIED IN ND 1002052 - - ‘ 


E. PARTS SHALL MEET THE APPUlCA&l-E- REQUIREMENTS OF- 

_ : - ——— 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 

N\SA NUMBER, REVISION IETTER, MANUFACTURER'S IDENTIFICATION 
PER MIL-STD-129. 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. CONTACTS 18 #22 SOCKETS TO ACCOMMODATE .030 ± .001 IN. PIN 
DIAMETER. 

5. ALL SOCKETS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 

6. ENGAGEMENT: SCREWLOCKS, POLARIZED. 

7. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWING 
1011410 (REF). 

8. WIRE TERMINATION: SOIDER CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
. CONNECTOR. 


B. EUtCTRICAL REQUIREMENTS: 

1. INSULATION RESISTANCE: 

2. SERVICE RATING: 

3. DIELECTRIC STRENGTH: 

3. DESIGN REQUIRSJENTS: 

A. MOUNTING: 

B. SERVICE RATING: 

C. DIEU9CTRIC STRENGTH: 

D. INSULATION (BODY): 


E. CONTACTS: 


F. SCREWLOCKS: 

0. CONTACT RATING: 

» 

H. CONTACT CENTS TO CENTER: 

I. SURPACE-CREERAOE DISTANCE: 

J. AIR SPACE: 

K. CONTACT RESISTANCE: 


1000 MEGOHMS MIN AT 1000 VDC 
SEA IEVEL 530 V RMS 
SEA LEVEL I(,00 V RMS 


70,000 PST 140 V RMS 

70,000 PEET 4Z5V RMS 

GLASS PILLED DIALLTL FHTHALATE 
PER MIL-M-19833, TYPE ODI-30 
(ORES) 

PHOSPHOR BRONZE, SOLD PLATED 
PER MIL-0-45204, TYPE I, CLASS 2 

STAINLESS STEEL, PASSIVATED 

3 AMPS 

3/32 * .002 P 

1A6 MIN. “ 

.040 MIN. _ 

20 MV MAX AT 3 AMTS 


PROCURE ONLY PROM APPROVED SOURCES 
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NOTES: 

. L INTERPRET DWG IN ACCORDANCE WITH MIL-O-7032.7 ... 

__2„ GENERAL MACH\NING STANDARDS IN ACCORDANCE WITH NDtOO 207 6. 

"3. UNLESS OTHERWISE SPECIFIED*. _ 

~ OL. finish ALL OVER. 

© 

4. REMOVE DURRS IN ACCORDANCE WITH NOV00 2079. 

""S^FINISH; SUUFueiC ANODI7.E PER M1L-A- 8625, TYPEH CKPS.J005 A.SOO) 
COLOR NO.244-4-0 PEE. FED. STD. 595 - 
__G IDENTIFY PER NDI002019* NASA. P^RT IOO . ' 

REV LETTER AND MFR’S STM CKlC.) 
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NOTES: 

. I. INTERPRET DWG IN ACCOROM4CE WITH MIL -D-10327.. 

2. GEWERM- MACHINING STANDARDS INI ACCORDANCE WITH NDIOO 2016 . 
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NOTES- 

ZT. INTERPRET DWG IN ACCORDANCE WITH MIL-0-70327. 

2. GENERAL MACHINING STANDARDS IN ACCORDANCE WITH NO 1002070. 
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NOTES t 

l INTERPRET DW6 IN ACCORDANCE WITH MIL-D-70527. 

2. GENERAL MACHINING STANDARDS IN ACCORDANCE WITH NO 1002076. 
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NOTES: 

L interpret ding in accordance with mvl-d-tosrt 
E. IDENTIFY PER KD1002019 WITH NASA PART NO., 

REV LETTER AN© MFRS SYM (K*0. 

3, ASSEMBLE AND TEST IN ACCORDANCE WITH ATP 1011-420. 

— - A. FINAL ACCEPTANCE TEST IN ACCORDANCE WITH FTM 10**4£0. 
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NOTES: 

1. INTERPRET DWQ IN ACCORDANCE WITH MIL -D- 7*0327. 
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NOTES * 

I. INTERPRET DWQ IN ACCORDANCE WITH MH.-D- 7*0327. ' 

2 GENERAL MACHINING STANDARDS IN ACCORDANCE 
WITH NO 100 2076. 

3. UNLESS OTHERWISE SPECIFIED * 

‘^FINISH ALL OVER. 
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I. INTERPRET DWG* IN ACCORDANCE WITH MIL-D-70327 
Z. GENERAL KAACHINING» STANDARDS IN ACCORDANCE 
WITH NO 1002018 
S UNLESS OTHERWISE SPECIFIED :— 

125/ 

0L) V FINISH ALL OVER 

b) BREAK SHARP CORNERS IN ACCORDANCE WITH 
ND1002078 

4-. REMOVE BURRS IN ACCORDANCE WITH ND 1002079 
5 finish : 

BLACK SULFURIC ANODIXE PER MIL-A- SC25.TYPE H 
(KPS-I005A.20I). 

<0. IDENTIFY USING* NASA DWG* NO REVISION LETTER 
ft MANUFACTURERS SYMBOL PER NDI0020I9 
)T. MARK CHARACTERS A3, B» $ B2 iIqHISH 
_ PER SD1002019 AT LOCATIONS SHOWN. 1 


- 2.2590 ± 0003 - 


HOLE C 

DESCRIPTION _ 

DRILL NO 3G C IPGS ) THRU PlA 

•OS44-+;ggg§ DIA THRU * 

DRILL NO. 12 CIS90) THRU 
CBORE .5005 t.oooo °' A 
TO DEPTH SHOWM _ 

.3753!;gggo DIA THRU *v 

.26Qll;gggg OIA THRU _ % 

375^;g§81 ^ 

.iSlG^gggo THRU 

. 875 DIATHI 

1.203 PlA THRU _ 

,375 OIA THRU _ 

,500 DIA THRU _ 

DRILL K10.51C.0C70) THRU 
TAP M0.2-SC NC-2 THRU 


■ fru.mrc i 



3# 





\.G8B4tOOOS- 


I.IO7&1.O0O3 
“E.* HOLES r 

P 1.101 BSC 

|*to*h'**a* MOUB. 


- .42101.0003 


IDENTIFICATION MARK- 

SEE NOTE 6 


l' 


1.7500 

1.0003 



1.331 1 

BSC US* 



Isf .3760 I 

1.0003 I 1 


ssHPebi 





©SEE NOTE NO. 7 




C.D. CHECKING* DIM 
1.1477 


CENTERS 

S3-S4 

54 -55 
S5-SS 

55 - SG 
SG-S7 


C.D. (CHECKING-DIMENSIONS) ARE REE 


GEAR TRAINS ARE INDICATED AS SHOWN 



I© I I 

-*• I .8942 1.031 IC5CO 

I 1.0003 . Bsc ±.0003 


► SEE DETAIL A 


.OCOO1.0003 


.00371.0003© 









































































































































































































































































































































9*3^1101 




REVISIONS TDRH 01 . 11 °) 


DESCRIPTION DATE APPROVAL 


llVv 


1 


NA5I352C04LL8 


NXSI352C04LL6 

E0SHZ33B 

lonsfci 

58 3870 0 0 020 

1011470 

85387000100 

1011430 

67^87000030 


SCREW, CAP, HEX SOCKET HEAP 


SCREW, CAP, HEX SOCKET HEAP 


MIRF.OR. SMALL 


SUPPORT, MIRROR, ASSY op 


GEAR BOX ASSY 


ITEM 

NO. 

SB 

government/nasa 

NO. 

KOLLSMAN PART NO. 

CODE 

IDENT 

NOMENCLATURE OR 
DESCRIPTION 

MATERIAL 

SPECIFICATION 

IQj 

LIST OF PARTS AND MATERIALS 


UNLESS OTHERWISE SPECIFIED | INSTRUMtNT MR N P E ° W RA Y ™!! 


p k ; c 87387000060 


DIMENSIONS ARE IN INCHES IKIC 
PN 1 


inmn-mwsrnmMt 


MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


10115 5*5 


USED ON 


drawn J. JOHN datc 6‘28-*3 
DO NOT SCALE THIS DRAWING Irurricrn 1*7-/’62> 

k99RQVk\ Tto' tu6A/*4AJ 
APPROVAL_ 


NASA APPROVAL 
MIT APPROVAL^ 


GEAR BOX £ MIRROR 
ASSY OF 


CODE IDENT NO.I SIZE NASA NUMBER 


C 


SCALE | ! | |WEIGHT 


IO 11468 


ACTUAL l SHEET * ° F 


j T INCHES 1 

\\ J ■ ■ ■ | ■ ! 

} PHOTOGRAPHIC SCALE ONLY j 

1 l _ i 



































































































6 1 5 


NOTES'. 

1. INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327. , 

2. IDENTIFY USING NASA DWG NO., REV LETTER AND MFRS 
SYME.OL PER NOIOO gOI^ . 

3. PRESS f 2 ) INTO GO TO DIM. SHOWN,2 PLACES. 


4 


i 


3 


| OLV 11 oT 


| REVISIONS 'TDd^ 0*2.7? | 

SYM 

ZONE 

DESCRIPTION 

DATE 

APPROVAL 







a 










2 

2 


M*516555-605 

73 00210 5048 


PIN. DOWEL 

\ 

\ 


IOII42.& 

52 387000100 


SUPPORT, MIRROR SMALL 



ITEM 

NO. 

QTY 

REQD 

SYM 

government/nasa 

NO. 

KOLLSMAN PART NO. 

CODE 

IDENT 

NOMENCLATURE OR 
DESCRIPTION 

MATERIAL 

SPECIFICATION 

UNIT 

WT 


i 




UNLESS OTHERWISE SPECIFIED | 




DIMENSIOF 

IS ARE IN 1 

NCHES 



TOL 

ON 

+ _ 

2.005 

+ _ 





DO NOT SCALE THIS DRAWING 



MATERIAL 



— 





10114-68 

101155^ 

_ 

NEXT ASSY 

USED ON 

CON 

TRACT 

| APPLICATION 



LIST OF PARTS AND MATERIALS 


nr 


KOLLSMAN INSTRUMENT CORPORATION 

ELMHURST _NEW YORK 


85387000100 


m»*ww J.JoHU 

CHECKED. 


Jo HU DATE */* 


APPROVAL. 

APPROVAL. 




NASA APPROVAL, 


MIT APPROVA 



MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


SUPPORT. MIRROR, 

ASSY OF 


CODE IDENT NO. 


scale I : I 


NASA NUMBER 


1011470 


actSal [sheet t OF \ 


a 


INCHES 

.1.1 . ,1 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 


isar™ 


i. I "Troy r tot 
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10 


9 


8 


7 


6 


fcfOTis: 

I. INTERPRET DWG IN ACCORDANCE WITH MII-D-70327. 

1. IDENTIFY USING NASA DWG MO., REVISION LETTER AND MFR'S 
: SYMBOL PER NDI0020IS. 


9 <ZLVWO\ 


REVISED PERTPRR NO. 

050H . . 


REVISED PER 
ITDRR NO. 06330 




SEE ENLARGED 
VIEW *B* 


SECTION A "A 


!»!.! 1» »o»>b^ 


ENLARGED VIEW^B" 
SCALE E/I 


PURCHASED PART- REFER 
TO SPECIFICATION CONTROL. 
DRAWING BEFORE ORDERING. 


1011345 543*7000040 

1011544-2 79387000002 

rASUS9C0P4L 7445Sli5008 

MASIZ62C04LL6 7445S157014 

IQi 1915-1 _ 

1000220-2.- 

NM3 I35?C021U> 74455157 7007 " 
MAS IIS9C0ZP4L 14 *Sfl5 SOOi ~ 
NASI352C02LL4 3MS5I57 7004 ~ 
NA SI352C04LL4 74455I5T 70 19 ~ 
IOM66S-28 74155151028 
MAS 1352C06U5 744551S7 7027 ~ 

IQ 11 gaft-3 144715^ room 
10114 32 74455031001 

10 11642 7442.2015001 

1011 5 I 3 46587000080 " 

I0MS25 65 S87000150 " 
1011 51 I 52367000190 " 
f 0T!522 57387000150 " 

IOH 50 3 29 387QOOOZO *" 

101151 G 65 3070001 70 ~ 

1011433 , 26367000010 " 

1011440 S43370000IQ “ 

I0II5! 5 - 65367000150 ~ 

IOH5Q7 5<s»000?7Q ” 

1011508 45367000010 " 

1011520 45387000020 *“ 

1011 504 25387000030 ” 

1011521 54 587000050 ** 

1011509 45367000030 ” 

1011505 26 367 000040 ~ 

IQ II S I 4 63 387000190 ~ 

1011442 52367000130 " 


WASHER.SPRIHG 

" WASHER. SUP _ 

" SCREW, SELF LOCKING IQO" FLAT HP 
! .SCREW, CAP HEX tOC HP EELF-I 

WASHER , CABUE CLAMP _ 

" CLAMP. CABLE - - 

SCREW. CAP, HEXAGON SOCKET HEAD . 

" SCREW, FLAT HEAD __ 

[ SCREW, CAR, HEXAGON SOCKET HEAD 
" SCREWICAP, HEXAGON SOCKET HEAP 
" SCREW, CAP, HEX SOC HP P-\ 
SC REW.CAP. HEXAGON SOCKET HEAP 
PLUNGER . QUICK RELEASE 1, 

RING . RETAIN!KG _ 

r STUD. FASTENER WING HT _ 

RING. INSULATION _ „ 

" BRACKET, LAMP ASSY OP \ 

" RETAINER, LEMS 
’ SPACER. LENS 

" LENS, POSITIVE _ ■ 

~ BRACKET. LEMS ASST OF , _ 

- MIRRQR 

" CLAMP, MIRROR .... _ r 

~ SUPPORT. MIRROR ASSY C* \. ~ 

cm 4P on 1 '". 

" SPACER, LEMS. 

" SPACER. LENS _ _ _ 

LENS, POSITIVE 

" RETAINER, LENS ~-^ : : •"‘ r " a * 

~ SPACER. LEMS 
LEMS, POSITIVE 
~ IjOUSlNG. LE NS ASSY OF ... 

POOR, ACCESS _ .. _ 


i-*—"—i — i rsxzz" 

■ list of parts and materials 

I UNLESS OTHERWISE SPECIFIED | MUMM tWT»U«W CMfOUTIOII \ 


—r »l I T H Il°.i t .. A r.ll ,, .'r c l I *... ™ 87 387000070 

TOt „ _ --- 

-L_ 1- wuMwAUfitm_ iti T-2M4S 

DO NOT SCALE THIS PRAWtNQ Cl< «c«.« A MW 9-Zi^i 


SPACECRAFT CENTER 


DOOR, ACCESS ASSY 


_y / J eoot IMHT M. Mil MH MNMM .. " ' 

”” ** * ' * E 1011473 


10 






































































































































irotts: 

1. INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327. 

2. IDENTIFY USING NASA DWG NO., REVISION LETTER AND MFR'S 
: SYMBOL PER ND1002013. 

3 . ASSEMBLE and test in accordance with 

; ATP IO l| 473 












i_ 




SECTION A“A 


PURCHASED PART- REFER 
TO SPECIFICATION CONTROL 
"DRAWING BEFORE ORDERING. 


T 


APPLICATION 


F3Eni 


JZ 


SLVWOS 


n: 


REVISIONS : 

* 3 V v 

1 


H 

1 DESCRIPTION 1 


yjjj.M7.il 


30 

l 


MASI352C04LL6 

74455157014 


SCREW. CAP HEX SOC HD SELF-LOCKING 

29 

1 


1000823 



WASHER, CABLE CLAMP 

es 

1 


100022.0-a 



CLAMP, CABLE 

27 

2 


NA5I352C0ZLL6 

14455157 7007 


SCREW, CAP, HEXAGON SOCKET HEAD 

Z(j 

3 


HAS IIS9C02P4L 

14 4JJ75- SOOZ 


SCREW, FUT HEAD 

25 

4 


NASI352C02LL4 

74455157 7 OOto 


SCREW, CAP, HEXAGON SOCKET HEAD 

24~ 

•T 


MASI352C04LL4 

7445515T 7015 


SCREW.CAP. HEXAGON SOCKET HEAD 

23 

s 


IOI I&ZS-28 

74155151028 


SCREW,CAP. HEX SOC HD SELF-LOCKING 

22 

2 


IMSI352C08UA 

74455157 7027 


SCREW.CAP.HEXAGON SOCKET HEAD 

2T 

2 


IOII2AS-3 

7447159 700* 


PLUNGER .QUICK RELEASE 

20 1 

1 


101143a 

74453031001 


RING, RETAINING 

19 

1 


IO 11431 

74422014001 


FASTENER. STUD 

7©“ 

1 


10115 1 3 

45387000080 


RING, INSULATION 

TT 

1 


IOI 1 523 

85 387000150 


BRACKET, LAMP ASSY OF 

TiT 

1 


1011 5 1 1 

52387000(90 


RETAINER, LENS 

15 

1 


IOI 152 2 

57387000150 


SPACER, LENS 

14 

1 


IOI 150 3 

28 387000020 


LENS, POSITIVE 

13 

1 


101151 6 

85387000170 


BRACKET. LEMS ASSY OF 

12 

1 


IOI 14 3 3 

2838700 0 010 


MIRROR 

II 

1 


1011440 

54387000010 


CLAMP, MIRROR 

10 

1 


1011 5 1 5 

85 387000160 


SUPPORT, UINROR ASSY OF 

9 

1 


IOI 1 507 

56387000270 


CLAMP. RING 

a 

1 


1011 508 

45387000010 


spacer, Lems 

7 

1 


IOI 1520 

4 . 387000020 


SPACER, lens 

6 

2_ 


IOI 1504 

28 3©7000030 


LENS, POSITIVE 

5 

l 


1011 521 

56'-87000050 


RETAINER, LENS 

4 

1 


IOI 1509 

45337000030 


SPACER. LENS 

3 

_l_ 


1011505 

283870X1040 


LEWS, POSITIVE 

2 

i 


10 II 5 14 

85387000190 


HOUSING. LENS ASSY OF 

1 

1 


IO 11442 

52387000130 


DOOR,ACCESS 

ITEM 

NO. 

QTY 

UQC 

STM 

•overnmcnt/naea 

NO. 

KOU.SMAN PART NO. 

COOK 

IDCNT 

1 ihr 

1 

LIST OF PARTS AND MATERIALS I 


UNLESS OTHERWISE SPECIFIED 


OIMtHSIOWS «»£ IN IWCMO 


DO NOT SCALE THIS DRAWING 


KOILSMAR INSTRUMENT CORPORATION 


■ 67387000070 


, mmw 




I* *m*u/bLjL£ 


MIT ATMOVAltM 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


DOOR, ACCESS ASSY 


COM (MAT NO. 


tout \ f\ 


1011473 


P 




tea - 

JL 


r.i 


PHufWfiAriteC 3Ute_£ OmcI • 


6 


5 
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MOT1CB - VPNCM BOVtBNNINT •JKHjCATJOM. ^ 0W«« 

AM WHO POB ANY niRMM OTHtt THAU III WCCT'OW JM T M A 0«rMMT«.T 
MLATtD •OVCR MM KMT PNOCUNCNIMT OPtBATION. THtlllltTtOiTATtt •©¥«■■; 
MMT THEREBY IMCUM MO NCRPONBIBILITV MOM AWTC»tR«fcTJp« WMATJKMnEM. 
AMO TMI F ACT THAT THE BOVtNNHtMT MAT N£! a S°*"*J£”*L XXVD4 TaX 
IM AMT MAT MIMIIBD TM« SAIO OOAWIMO^OMCinCATIOMl OM OTHIO DATA II 
MOT TO Of MtOARMO R r IMPLICATION ON OTHEMWIB* AS ■***•* MAMMON 
LICENRINR THE HOLDER OR AMT 9THIIIR«»*OIM CO**^**^' 0 *^ 0 * *J5Jj 

IMS AMT RIOMTt OR PERMISSION TO **"“™5™**- ** LL 

PATENTED IMVEMTIOM THAT MAT IN AMT OAT DE RELATED THERETO. 


17Z.17II01 




REQUIRaffiHTSs 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327* 

B. SUPPLIER RFATX. CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND10l540Ut CLASS 2. 

c. PARTS SHALL BE INDIVIDUAL* PAOTED IN ®“ T j; SEALED 

POLTBTHXLBIB BAGS AM) SHIPPED PER KLL-B-197C LEVEL C. 

2. IRSPBCTIOI AHD ACCEPTANCE: 

. PAncAOB AND SHIPPING CONTAINER SR AIL BB MARKED WITH NASA 
A * Vision letter, and manufacturer-s 

IDiMTIPICATION PER MIL-STD-129. 

B. DIMENSIONS AS SHOWN. 

C. RADIAL PLOT .OOOb TO .OOOS 

D. UNLESS SPECIFIH) OTHERWISE, TOLERANCES SHALL BB IN ACCORDANCE 
WITH ABEC 7. 

B. LUBRICATE PER ND 1002077. 

P. R - MAX RADIUS OH SHAFT OR HOUSING THAT BEARING CORNER WILL 
CLEAR. 

G. RAX. .005 FILLET RADIUS INSTEAD OP UNDERCUT ON IHSIDB FLANGE 
PACE IS PERMISSIBLE. 

3. DESIGN RBQUIRaOITS: 

A. DEEP GROVE, CONRAD TVPE. 

B. MATERIALS r 

1. BALLS AHD RINGS - CORROSION RESISTRNJ 

QQ-S-763* CLASS 44°C # CONDITIONS A, RC 56 (MIN)AFTBR • 
HEAT TREATMENT TESTED IN ACCORDANCE WITH FED-STD-151 

METHOD 243. 

2. RETAINER -CORROSION RESISTANT STEEL FEU SPEC QQ-S 

C. ALL BEARINGS SHALL BE DB1AGNETIZED PRIOR TO LUBRICATION. 


T 
n 


SEE N01E26 


. 234 m 
t.OOO 
-.00 £ 



-Ji.062S L- 



.I2SD/A MAX 
(REF) 


./5& .1-+.0000 

™ J8 ? S -.oooz nA 

MIN 


SPECIFICATION 


-T 4 S CLASS <VIO 


ti9000 
OO/O 


(REF) 


*.00000 

-° 9 *Zooo,s™ 


Rs.OOS Ml N 
(SEE NOTE Z F) v 



PROCURE ONLY PROM APPROVED SOURCES LISTED ON ND 1002034 
FOR THIS DRAWING. 


PART OR 
IDENTIFYING NO. 


|$}f 30021790060 


UNLESS OTHERWISE SPECIFIED .nstHUHE^tItION LAB 

DIMENSIONS ARE IN INCHES cammiom. m*m. 

TOLERANCES ON — »• contract 

FRACTIONS DECIMALS ANGLES hrawwk SCR/CCA kK 

* ± * CHECKED C-Z1-4 

DO NOT SCALE THIS DRAWING ^ppnnui. 3 

MATERIAL^^ NOTE'S^ APPROVAL 


NEXT ASSY 


APPLICATION 


I HEAT TREATMENT 


USED ON I FINAL FINISH 


I NASA APPROVAL. 


I MIT APPROVAL J 



INCHES 

» ■ » ■ I ■ l ^-1 

I 2 

PHOTOGRAPHIC SCALE ONLY 




NOMENCLATURE OR FINE 

DESCRIPTION NO. 

LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUST ON, TEXAS _ ' 

BEARING. BALL, ANNULAR 
(METALLIC RETAINER,FLANGED. 

1 UNSNI ELDED) 

(SPECIFICAT!ON CONTROL DRAWING) 


I CODE IDENT NO. I SIZE 


NASA DRAWING NO. 

1011474 

ISHEET f 



































































































































































































/* KL «fr*f 

! 


. > 













































































6 






“MOTES *. — 

I. INTERPRET DR AW l MG IN ACCORDANCE WITH MtL-D-70327 
ZZ . INSIDE DIAMETER AND RACE (BCTM ENDS} OF SPACER SLEEVE 
_ TO BE FREE OF ENCAPSULATION. 

I \ REFERENCE s SCHEMATIC DWG NO. !0H453. 

~ 4. IDENTIFY USING NASA DRAvUlMG NO, REVISION UETTE.R AND 
^ MANUFACTURERS SVMBOL IN ACCORDANCE. WITH ND1002013, 
j)5. ENCAPSULATE MODULE PER ND 1002106- -- 



] UPGRADED TO CLA95 VTW1TH 
[CHANGES PER TDRR Nd -)/uJb 


- MARK ALL CHARACTERS AS 
SHOVJN ‘/id, HIGH IN ACCORDANCE 
WITH ND 1002013. REFERENCE 
DESIGNATION MARKINGS HANE 
BEEN POSITIONED TO PERMIT 
SCALING FROM THIS DRAWING . 



- - t |d*A * ^ DEEP * 

CLEARANCE CAVITY/OR DADTl Af \/lF\A/ " A - A“ 
CLINCH NUT (MUST BE FREE PAKIIALVItW A A 
."OF ENCAPSULATION MATERIAL) 


t(REF) polarity: hole 


I IX-A-.QIO I 


V V 


CD 'si 

o o 


o o o 

o oo ro 


2.0001.010 


SEE NOTE 2 


o_ 

cn 

Wo 


^TCP 


zy 


= CD 

O o o 


I .125 REF —• 

L-l*ja * 

1 _nr 


.,12 -(A 

64 1 



'° oco 


-1.2251.010- 

-2.250-.020- 


identification MARK¬ 
SES. NOTE 4_.. .. 



■ POLARITY HOLE l/lfc DIA * l/32 DEEP 
05ED TO LOCATE TERMINAL NO. I FOR 
MARKING PURPOSES 

0*0* |OOM 04 

«*• 

i** K *-f 


MATERIAL I SPECIFICATION 


J_J__ I 0 II 4 &G ~ 6 S 38 T 0 Q 0 I 4 O _ WAFER LCOMPONEKT ASSV _!_ 

qt, , Y „ ..,. T „ | CO.. | | | ...eincti. 

LIST OF PARTS AND MATERIALS 

iini ccc htmfrwirf RPFDIFIED KOILSMAR INSTRUMENT CORPORATION MANNED 

UNLESS OTHERWISE SPECIFIED tLM H^r- ™B- SPACECRAFT CENTER 

DIMENSIONS ARE IN INCHES NIC Q 7 2Q7nnpn AQ HOUSTON. TEXAN_ 

.FACTIONS DECIMALS AMBUS PN 

2'i sJuth T sdUh -t amplifier am> switch module 

MATENIAL ....aiiii 7h • icLwAJU - Ajjl OP 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


I CODE IDENT NO.I SIZE I NASA NUMBER 


TOP VIEW MARK I KG 
1- (FULL scale) 


1 PH479 .. 10)1 553 _ 

NEXT ASSY USED ON CONTRACT 

APPLICATION _ 


|sCALE 4«. \ jwEIQHT 


D1 10 I I 478 

NEIQHT ACTUAL 1 >HEET I 0r I 




















































“MOTES i 

I. INTERPRET DRAWING IN ACCORDANCE WITM MlL-D- 70327 
I" 2. INSIDE DIAMETER AND FACE (BOTH ENDS) OF SPACER SLEEVE 
TO &E FREE OF ENCAPSULATION. 

7 \ REFERENCE : SCHEMATIC DWG NO. I0U453. 

4. IDENTIFY USING NASA DRAVJING NO. REVISION LETTER AND 
MANUFACTURERS* "SYMBOL IN ACCORDANCE WITH NDI002.01B 


f-H' 


I I 1-A- .010 I 


r -hriP 


.125 REF* 


A uvs 


.,12 + M 
64 J_ 
*64 


IDENTI FI CATION MARK* 
BEE NOTE 4_ 



^iak^deep * 

CLEARANCE CAVITY-FOR DADTlAI \/ir\A/"A A** 

CLINCH NUT (MUST BE FREE PARTIAL VI tW A"A 

OF ENCAFSULATIOH MAUftlAL) 




i.ooot.oio 


' SEE NOTE 2 


o_ 

cn 

No 


q? 


-575i.OIO- 


° ooo 


-1.215 i. 010- 

-2.ZSOi.02D - 


rn_r 



• POLARITY HOLE l/lfc DIA * l/32 DEEP 
USED TO LOCATE TERMINAL NO. I FOR 
MARKING PURPOSES 


££”-f-r 


TOP VIEW MARKING 
(FULL SCALE) 


■ MARK ALL CHARACTERS AS 
SHOWN Via HIGH IN ACCORDANCE 
WITH NO 1002013. REFERENCE 
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1. GENERAL* 

A. INTERPRET ERA VINO IN ACCORDANCE WITH STANDARDS PRESCRIBED BT 
MIL-D-70327. 

B SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN HD 1015404. CLASS 2. 

C. PACKING AND SHIPPIHO IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OP MEETING QUALIFICATION REQUIREMENTS 
SPECIFIED IN HD 1002052. 

K. PARTS SHALL MEET WE APPLICABLE REQUIREMENTS OF Mll_-C-Z28S1. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. ITEMS SHALL BE MARKED WITH NASA NUMBER, REVISION IETTER, 
MANUFACTURER'S IDENTIFICATION AS FOLLOWS: 

* PACKAGES AND SHIPPING CONTAINERS PER MIL-STD-129. JL 
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w usro* 

2. MECHANICAL DIMENSIONS AS SHOWN. 

3. CONTACTS* ACCOMMODATES 26 PIN CONTACTS. 

U. ALL PIN LOCATIONS SHALL BE IDENTIFIED ON BOTH SIDES OF BOUT. 

5. ENQAGBH3T: SCREWLOCKS, POLARIZED. 

6. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWIHO 
HO. 1011501. 
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B. EIECTRICAL RBQUIRBWNT3: 

1. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 1000 VDC.PE.R MIL'STD 202 HTH0 302. 

2. SERVICE RATING: 700 VDC, 500 VAC RMS AT SEA I£VBL. 
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3. DIELECTRIC WITHSTANDING STRENGTH: 1850 VAC RMS AT SEA LEVEL, 

WITH CONTACTS INSERIED^PN.R FYU.-NYD *02 WHO 301 . 

3. DESIGN REQUIREMENTS: 

A. MOUNTING: PANEL 

B. SERVICE RATING: 125 YAC RMS AT 70,000 FEET. 

C DIELECTRIC WITHSTANDING STRENGTH: 640 YAC RMS AT 70,000 FEET, WITH 
CONTACTS INSERTED 1 PEP WUV.-STD *02 MTHD 301. 

D. INSULATION (BOOT)* GLASS FILLED DIALLXL PHTHALATE PER MIL-M-14, ; 

*_\.TYPZ SDfc-P. 

1 .: CONTACTS: REM0VABI2 CRIMP TYPE PIN CONTACTS. MUST BE ORDERED 
SEPARATELY: AS MS 0803 - IC»-20. 

F. SCREWLOCKS : CRE.5 303 PER QQ-S1C.3,PASSl'JATED PER MU-STD-Hl, PAR.5.4.Z. 

G. COETACT CENTER TO CENTER* 3/32 * .002. 

H. SURFACE-CREEPAGB DISTANCE: 1/16 MIN. 

I. AIR SPACE; BETWEEN CONTACTS* 5/64 MIN. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
HIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND IOI 5404 * CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002052. 

E. PARTS SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-C-228S7. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS : 

1. 


. 1301.002 


ITEMS SHALL BE MARKED WITH NASA NUMBER, REVISION LETTER, 
MANUFACTURER 1 3 IDENTIFICATION AS FOLLOWS: 


a. PACKAGES AND SHIPPING CONTAINERS PER MTL-STD-129._ 

b. PARTS PER MIL-STD-130 EXCEPT INK OR PAINT SHALL NOT HE USED., 

2, MECHANICAL DIMHCSIONS AS SHOWN. 

3. CONTACTS: ACCOMMODATES 26 SOCKET CONTACTS. 

k. ALL SOCKET LOCATIONS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 

5. ENGAGEMENT: SCREWLOCKS, POLARIZED. 

6. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWING NO. 1011499 
B. ELECTRICAL REQUIREMENTS: 

l. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 1000 VDC.PEH MU.-STO 202 MTHD302. 

2. SERVICE RATING: 700 VDC, 500 VAC RMS AT SEA IEVEL. 

3. DIELECTRIC WITHSTANDING STRENGTH: 1850 VAC RMS AT SEA LEVEL, WITH 
CONTACTS INSERTED, FWMIL-STD 202 MTHD 301. 

3. DESIGN REQUIREMENTS: 

A. MOUNTING: PENDANT (CABLE). 
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^NOTES'. 

—— U INTERPRET DWG, IN ACCORDANCE WITH MIL-D-70327 

-2. GENERAL MACHINING^ STANDARDS IN ACCORDANCE 

_ WITH ND100207S. 

- 3. UNLE65 OTHERWISE SPECIFIED*. - 

- j .^ . . ..... _ - ; -- - 

CL. V FINISH ALL OVER ' 

:iz 4 . REMOVE: BURRS IN ACCORDANCE WITH NDI00207S 

; . 5. finish: black anodize per. mil-a- 8fc2.s type tt 

- lZ£K.PS-IOOSA.2oiV _ _ 

G. IDENTIFY USING NASA DRAWING NO v REVISION LETTER 
&. MANUFACTURER'3 SYMBOL PER NDIOOZOIS ' 


02<5U0I 


SYM ZONE 


REVISIONS 

DESCRIPTION 


DATE I APPROVAL 


—IDENTIFICATION ARK 
OKi *mis surface 

' SEE NOTE KJO.& 
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notes: 

It. INTERPRET DWG, IN ACCORDANCE WITH MU_-D-702>2.7 

2. GENERAL. MACHINING* t>TANDAED6 PER NlD \ 002 . 07 & 

3. REMOVE BURRS IN ACCORDANCE WITH ND 1002079 

4. FINISH: PASSIVATE IN ACCORDANCE W TH MIL-STD-I7I 

FINISH NO. 5;-f 

5. WARDEN TO ROCKWELL C 36-40 OR EQUIVALENT 

T_ PER MIL-W-<£»S7S-CKP5 |OOl SS. 300) . ' 


^ _ REVISIONS 02 > VL _ 

SYM IzONEl DESCRIPTION I DATE I APPROVAL 
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DESCRIPTION 
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NOTES: 

I.INTERPRET DWG IN ACCORDANCE WITH NHV-D-T032Z 
2-DRIVE SYSTEM (MANUAL OR MOTOR) \S REVERSIBLE, 

FOR CLARIFICATION, SVSTEM INDICATES DRIVING W ONE DIRECTION. 






































































NOTES: 

j I INTERPRET DWG IN ACCORDANCE WITH MIL-D- 70327. 

{.ORIGINAL OF THIS DWG OR REPRODUCTION MADE BY PROCESS OR 
| METHOD SHALL INSURE DIMENSIONAL STABILITY. DIMENSIONAL 
VARIATION SHALL NOT EXCEED .001 INCH PER FOOT. 

3 MAKE MASTER PATTERN POSITIVE FILMS TO DIMENSIONS SHOWN. 

4. MATERIAL• .006/ .008 THICK PLASTIC SHEET,SENSITIZED AND 
DIMENSIONALLY STABLE PER L-F-340.TYPE IB, CLASS 2 
STYLE IA* 

5. DASHED LINE INDICATES SLEEVING. 


1.000 ± 002 
PHOTO REF DIM 


8 



528 




































































NOTES' 

1 INTERPRET DWG IN ACCORDANCE WITH MIL-0-70327. 

2 ORIGINAL OF THIS DWG OR REPRODUCTION MADE BY PROCESS OR 
METHOD SHALL INSURE DIMENSIONAL STABILITY DIMENSIONAL 
VARIATION SHALL NOT EXCEED .00.1 INCH PER FOOT. 

3 MAKE MASTER PATTERN POSITIVE FILMS TO DIMENSIONS SHOWN. 
“ 4 MATERIAL* .006/.008 THICK PLASTIC SHEET, SENSITIZED AND 

DIMENSIONALLY STABLE PER L'F-340,TYPE I B.CLASS 2 
STYLEIA. 

5. DASHED LINE INDICATES SLEEVING. 


LOOO±0O2 
PHOTO REF DIM 



-1000 ±.002 


PHOTO REF DIM 


| » 
! 32. 































































































































10 


9 


8 









1. INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327. 

2. GENERAL MACHINING STANDARDS IN ACCORDANCE WITH NDI002O78. 

3. UNLESS OTHERWISE SPECIFIED '^FINISH ALL OVER. 

4» REMOVE BURRS IN ACCORDANCE WITH ND 1002079. 

S IDENTIFY USING NASA DWS. NO., REV- LETTER AND 
MANUFACTURERS SYMBOL PER ND1002019. 

MATERIAL* BERYLLIUM IN ACCORDANCE WITH NDiO©2»25. 

7 SPEAK SHARP COPnEPS IN ACCOeDANCC WITH WD|OOj?075. 

8 THIS DIMENSION TO MATCH 10.B DIM.ON 
PA(?TS NO. IOIISSG. AND IOI1535 TO WITHIN .005 TlP. 

9. 3TEESS REltCVC in ACCORDANCE. WITH NP 1002098. 
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DR NO, 44 (.066)x.225 DEEP TO POINT0 FDR.-n.3I2 - 

REDRV \JL +3L (. \ \$) X.02ZDLEP \ 

TAP 3-48NC-38 x .I7S DEEP \ ' 
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-.990 OtA 
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I -.000 
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REDRILLNO. 3800IS>M*8DEEP ^ 
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... f 040 I 

A 37-o«# 1 


DR NO. 41 (.O^GCflX -22.5 DEEP- • 

TO POINT OF ORJLL 
TAP N0.4-40 NC-3BK.ITS DEEP 
REDRILL NO. 30 (.1285)* .023 DEEP 
4 HOLES, MARKED A 
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^SEE NOTES 
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NOTES* 

L INTERPRET DRAWWG IN ACCORDANCE WITH 
MIL *0-70327. 

f. GENERAL MACWNINQ STANDARDS M ACCORDANCE 
WITH NO 1002078. 

3. UNLESS OTHERWISE SPECIFIED * 

•J *?Y FINISH ALL OVER . 

Jt) BREAK SHARP CORNERS IN ACCORDANCE 

WITH NO 1002070. 

4. REMOVE BURRS IN ACCORDANCE WITH NDI002079. 

3. AFTER AU6NIM6 ITEMS ©,©,<£),'©, DRILL AND REAM 

JTEMS CD,® ft (3D FOR HEM ©. SEPARATE ITEMS ANO APPLY 

EPOXY ADHESIVE, ITEM (2D, TO ALL MATING SURFACES PER ND IQ0Z2IS.WHILE ADHESIVE 
IS 1M PLASTIC STATE, REALIGN ITEMS, PRESS IN ITEM (g) AND 

FASTEN WITH ITEM (55). -—- 

4A.SERIALIZE PER ND 1002023. 

6B.IDENTIFY USING NASA DWG MO.. REVISION LETTER AND 
MANUFACTURERS SYMBOL PER ND 1002013 

7. SURFACES MARKED* V*TO BE IN PLANE WITHIN.0005 f PARALLEL. To 
OF 4.375 DIA WITHIN .OOI AFTER INSTALLATION OF ITEM NO.6. 

8 SURFACES MARKED V'T© BE IN PLANE WITHIN .00 5 f' PARALLEL To <fc 
OF 4.375 DIA WITH IN .005, 

3 SURFACE MARKED " TO BE IN PLANE WITH PITI WlTHlN .OOI . 

la LOWER EC3L OF 6.515 RECESS IN ITEM 5 TO BE FLUSH TO .002 - / 

OVFR FLUSH WITH LOWER EDGE OF PANEL OPENING (ITEM l) ' 

11. FINISH- APPLY ZINC CHROMATE PRIMER PER MIL-P-4608 

^ APPLY TT-E-527 LUSTERLESS ENAMELCGREY),COLOR 

NO. 36231 OF FED-STD-595 TO FRONT AND SIDES OF 
ITEMS ®^© A ® PER MD1002110. 

12. CHARACTERS TO BE SILK SCREENED PER MPI002II2 USING NPI002JH 
LUSTERLESS WHITE ENAMEL,COLOR NO.3767S OF FED-5TD-59S. 

CHARACTERS TO BE % HIGH FUTURA DEMIBOLD PER ND IOOZI22. 

CENTRALIZE AS SHOWN IN VIEW "F-F* 

OL ITEMS©, ® * HO CD TO MEET REQUI REM ENTS OF NOTE 8, 

DNG. I0U530 AND NOTE 7/DWG 1011533 ANDIOUS3G. — 

J4. .BOND-LTEM ® TD_1TEM © USING ITEM ©.PER ND 1002213. _ ^ 


surface V - 

SEE NOTE 6 


10 * 42 ' 


© 



REVISED PER TURK NO. 
0**3*- 


REVISED PER 
TDRR NO. 10465 


REVISED PER 
TDRR NO. 10305 




DR.NO. 41 (.0360) * .32 8 DEEP 
NO. 4-40 UNC- 30 *.IG8 DEEP 

RtoRiu-na sof.izesOwA*-^* deep 

4 PLACES 

BREAK THRU PERMISSIBLE 


PARTIAL VIEW E-E. 


)-PRESS FIT 


-MAKE FU1SH BOTH SIDES 
AFTER ADHESIVE HAS CURED. 
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H20*23' 


8.631 
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fCJl 




2.937 




Surface Z 
see NOTE 9 


♦;gfg 

4.375 DIA THRU - 

2 HOLES 

FOR MFC PURPOSES ONL/ 

HOLES TO BE IN LINE WITHIN .005 
IIIA .ooi | 

SURFACE *X~ 
Q SEE VlOTE 7 





•0934±.0002 DIATHRU 
IN ITEMS©*® . 


-6.538- 


-DR.NO 12 (.l89±;ggo)wA THRU 
2 HOLES 

® \ INLINE AXIS OF HOLES TO BE J. TO 
\E5H (SEE NOTE 10) WITHIN t .005 


/ 


DR NO. 41 Co36o)piATHPU TO HOLE- 
NO. 4-40UNC- 3B THRU 7t> HOLE 
RE DRILL NO. 30 (.1285.) DA « .025 DMTP 
2 PLACES 

L.£ - P» 9 J 


/ 



COUNTER BORE 
' WITH EPOXY. ITEM ® 
PRIOR TO PAINTING 
TYP 4 PLACES 


-LOWER EDGE 
OF RECESS 

ioT.s' 


- 6 . 800 - 


EEd 


•6.5IS(REF)- 


surface'b'ref.- 




2.162 
TYP 2 SURFACES 


SEE NOTE 7 


\ 




3.453 


MANUAL- 
_DRIVE 




SCREEN 
ADJ ' 


OR NO. 41 (.0960) X .328D€CP 
NO.4-4OUNC-30* .166 DEEP 
REDRILL HO.30 ^|285)D|A/ .025 DEEP 
3 PLACES 


-SEE NOTE IZ 
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SEE SHT 2 OF 2 


t 



4.013 

TYP 2 SURFACES 


"EE 


DR. WO. 4|(09to)DIA*. 326 DEEP 
NO. 4-4O0NC-9B « .IG8 DEEP 
. RCORlLLNQ3O(.|205)DlA*.O2EOKeP| 
3 PLACES FARSI DC 
BREAK THRU PERMISSIBLE 


(*)[ 


©I 

13 


4.646 


1011446 39587000010 

1012170 52587000^3 

WASI352C03LL4 14455157003 * 

MSU,S55-Gn [74444036oTT 

74 47/43 530/' 

tSTBWOOOieO 


1 IOUS33 . 157387000170 


SEE NOTE 13-L 
SEE NOTE 13—T 
. SEE NOTE l>[ 


lOJAS _ 

I IOI 1 5?5 
11011316 


_®r 


>S2 387000220, 
52387000210 
52387000235' 
52387000240] 


I0I|53CV~ 152387X70200 

Jmmw «ut/mw ' 


1 PIW. ALIGNMENT 


1 PAP. MOUNTING 


Trad, mounting 


,MOU» __ 

TFLAWCC. MOUNTING ( RIGHT Si PC) 
PANEL. LOWER 
PANEL. UPPER 
PANEL. FRONT 


PARTIAL VIEW A"A 


| UWLCIS OTHERWISE SPECIFIED | WHWWCTT COWOMllOi 


PIMIMIORI AM IN IMCHtt 





-I* 6* |:.oo5l:oVl, 


| DO NOT SCALE THK DAAWIMC 
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|IOl2l3fc 11012156 


.PARTIAL VIEW FF 
SEE SHEET 2 OF 2 


APPLICATIOH 


LIST OF PARTS AND MATERIALS 
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_HOUSTON. TKXAS_ 
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MACHINING. ASSEMBLY 
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NOTES* 

L INTERPRET OPAW7NQ IN ACCORDANCE WITH 
MIL-D-70327. 

f. GENERAL MACHINING STANDARDS M ACCORDANCE 
WITH NO 1002078. 

3. UNLESS OTHERWISE SPECIFIED * 

•) FINISH ALL OVER . 

J) BREAK SHARP CORNERS IN ACCORDANCE 

With no 1002078. 

4. REMOVE BURRS IN ACCORDANCE V/lTH N0I002079. 

5. AFTER AU6NIM6 ITEMS ©.©,©,<£L* O, DRILL AND REAM 
ITEMS ©,© & (2) FOR ITEM SEPARATE ITEMS AND APPLY 

EPOXY ADHESIVE, ITEM ®,70 ALL MATING SURFACES PER ND I002EI9.WHILE ADHESIVE 
IS IN PLASTIC STATE, REALIGN ITEMS, PRESS IN ITEM © AND 

FASTEN WITH ITEM (T5). - 

6A .SERIALIZE PER ND 1002023. 

SB.IDENTIFY USING NASA DW6 NO, REVISION LETTER AND 
. ± . MANUFACTURERS SYMBOL PER ND 1002019 

T SURFACES MARINE0*)TTO BE IN PLANE WITHIN.OOO5 / PARALLEL. To <k 
OF 4.375 DIA WITHIN .OOI AFTER INSTALLATION OF ITEM NO.6. 

8. SURFACES MARKED V"To BE IN PLANE WITHIN .005 < PARALLEL To <fc 

of 4.sts oi a within .oos. • 

9. SURFACE MARKED ’ 2 " TO BE IN PLANE WITH HFl WITHIN .OOI . 

IQ LO /ER EDGE. OF 4.515 RECESS IN ITEM 5 TO BE FLUSH TO .002 - 

OVER FLUSH WITH LOWER EDGE OF PANEL OPENING (TTEM l) 

11. FINISH- APPLY ZINC CHROMATE PRIMER PER MIL-P-4808 

APPLY TT-E-5Z7 LUSTERLESS ENAMELCGREY),COLOR 

NO. 36231 OF FED-STD-595 TO FRONT AND SIDES OF 
ITEMS ©^© A ® PER MD1002HO. 

12. CHARACTERS TO BE SILK SCREENED PER NDI002II2 USING N9»002||f 
LUSTERLESS WHITE ENAMEL,COLOR NO.3787S OF FED. STD-595. 

CHARACTERS TO BE -fc HI6H FUTURA DEMIBOLD PER ND 1002122. 

CENTRALIZE AS SHOWN IN VIEW FF" 

12 ITEMS©,® AND® TO MEET REQUIREMENTS OF NOTE B, 

DWG I0U53O AND HOTE 7.T>WG IOIIS35 ANDIOU536. ~ 

14. BOND ITEM © TO ITEM © USING ITEM QO), PER ND 1002219. (j>a 

15. BOND ITEM © TO ITEM ® USING ITEM QO) PER ND 1002219. (g 

r MAKE FLUSH BOTH SIDES 

AFTER ADHESIVE HAS CURED. 



surface *V" 

SEE NOTE B 



DR.NO. 41 (.096o)f .32&VEEP 
NO.4-4OUNC-30 * • I G8 DEEP 
REOeiLL HO 30(.l28ff)WA< .025 DEEP 
4 PLACES 

BREAK THRU PERMISSIBLE 


REVISIONS 
DESCRIPTION _ 


RCVMED PER 
TDRR 

REVISEDWTtf 
T0%9^<C. IC5x.S _ 

-Revise? ~er 

TDRR NC. U221 
REVISED PER 
TDRR \C.046S2 

REN/I* ID °ER 
TDRR ND. 11292 . 

REVISE^ PER 
TDRR \C. 1Q4GS 

REVISED PER 
TDRR NO- IOSOS 

REVISED PER . 
TDRR NO. 11221 I 

REVISED PER 
TDRR NO. II29A 




<a.T5<ot.e°T- 


PARTIAL VIEW E-L 


fie )-PRESS FIT 


V 


-.09341.0002 DIR THRU 
IN ITEMS©*® 


DR. NO 12 (.189 ±5So) THRU 
2 MOLES 

INLINE AXIS OF HOLES TO BE 1 TO 
VEE (SEE NOTE 10) WITHIN £^005,. 


/ 



^VFU-L COUNTER BORE _ 
'<Z' WITH EPOXY, ITEM © 
PRIOR TO PAINTING 
TVP 4 PLACES 


r 

-2>.80O-j- 

- 6.515 (ref) 
[-*-1.250 


-LOWER EDGE 
OF RECESS 

10*13* 


Ed M* 

^rr 


surface 2 \ 

I SEE NOTE 9 \ 

*.o|g 

4.375 DIA THRU- 

2 HOLES . 

FOR MFC PURPOSES OfJW'/ 

HOLES TO BE IN LINE WITHIN .005 
I llA.ooil 


SURFACE *X~ 
SEE NOTE 7 


DR NO. 41 (.o96o)d\ATHPU ID HouE-^ 

NO. 4-40UNC- 3B THRU T*> hole 
RE DRILL. N0.90(.\285;DIA X .025 DEEP 
2 PLACES 

Iac -qioJ 

SURFACE'S* REF.- 


2.182 V 

TYP 2 SURFACES) 


©-- 

SEE NOTE? 


I Z 


4.013 

TYP 2 SURFACES 




i B 

SEE SMT 2 OF 2 


\ \A 





DR NO. 41 (.0960) x .328 DEEP - 

N0.4-40UNC-3B* .168DEEP 
REDPILL HO. 30 ^|285)D|A / .025 DEEP 
3 PLACES 


SEE NOTE 12 



D 

SEE SHT 2 OF 2 


L DR.NO. 41^096o)dULX. 328 DEEP 
NO. 4-4O0NC-9B * .148 DEEP 
RCORILL NO 3©Cl285)CV* < .025 DEEP 
3 PLACES FARSI PC 
BREAK THRU PERMISSIBLE 


. D_^P- 
c - 

— B 


SEE NOTE 15 
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16 2 

I01221B 

52367000510 

BLOCK. MIRROR MOUN 

T 

/Z\ 

15 2 

1011446 

39387000010 

PIN. ALIGNMENT 


(gv 

14 5 

1012170 

32387000S2G 

PAD. CLAMP 



13 12 

RASI352C03LL4 

14455151009 

SCREW.CAP. HEX 50C 

HEAD 


12 6 

NtoifcbbS-617 

74444030011 

PIN.5TRA^HT,H£APL 



IO^ 

1011541 

7447/43 5^0/ 

"" ADHESivd i ^PokY . 



9 2 

IO11534 

57387000(80 

PAD. Mounting 



8 2 

IO11533 . 

5732/000170" 

PAD. MOUNTING 



7 4 

HA5l75ft)04tU 


SCREW. gRF»Mk.3QC 

.NO. 


4 » _ 

10114 *4 

154 aoroo »4o 

stiffEneR 



SEE MOTE 13- 
SEE NOTE 13- 
SEE NOTE 13- 


c^-aoTrvyw^Q 
~ 52387000235* " 
‘ 52367000240 " 
' 52387000200 " 


FLANGE. MOUNTING 
' FLANGE. MOUNTING 
" PANEL. LOWER 
' PANEL. UPPER 
PANEL. FRONT 


fLgfT S1PEL- 

f right side) 


PARTIAL SECTION G-6 


_ l. r* j J_ 

LIST OF PARTS ANP 


PARTIAL VIEW A-A 


I UNLESS OTHERWISE SPECIFIED I 


i^S"^l i jr.T £ m.-i?? 87387000090 
1:^05 btfV 

) NOT SCALE THIS DSAWINfi M W 


1 00 NOT SCALE THIS PSAWINO 
MATER Ml 


MANNED 

SPACECRAFT CENTER 

_ HOU1TOM. T1XAM 

HOUSING 

MACHINING. ASSEMBLY 


PARTIM. VIEW FF 
SEE SHEET 2 OF 2 


(D«) 1012136 1012136 

10115 59 1011559 _ 

IMXT ABBV BBBB Btt COHTRMI 
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NOTES* 

l INTCRPRST DRMWWft IN ACCORDANCE WITH 
MIL-D-T0327. 

f. GENERAL. MACHWINQ STANDARDS 14 ACCORDANCE 
WITH NO 1002078. 

& UNLESS OTHERWISE SPECIFIED* 

•) 'ty FINISH ALL OVER . 

J) BREAK SHARP CORNERS 14 ACCORDANCE 
With no 1002078. 

4. REMOVE BURRS IN ACCORDANCE WITH N0I002079. 

3. AFTER AL16NIM6 ITEMS ©,©,©,©* <D, DRILL AND REAM 
JTEMS ©,© & (5) FOR ITEM ©. SEPARATE ITEMS AND APPLY 

EPOXY ADHESIVE, ITEM ®,T0 ALL MATING SURFACES. WHILE ADHESIVE . 

IS IN PLASTIC STATE, REALIGN ITEMS, PRESS IN ITEM © AND 

FASTEN WITH ITEM ©. ? _ 

4A.SERIALIZE PER ND 1002023. . 

4B.IDENTIFY USING RASA DWG HO.. REVISION VETTER AND 
MANUFACTURERS SYMBOL PER ND 1002013 

7. SURFACES MARKED’)TT0BE IN PLANE WITHIN.0005 / PARALLEL. To ft. 
OF 4.375 DIA WITHIN .OOI AFTER INSTALLATION OF ITEM N0.6. 

8. SURFACES MARKED V" TO BE IN PLANE WITHIN .OOS i PARALLEL TO 

OF 4. ST5 DIA WITHIN .005. _ 

9. SURFACE MARKED "Z' TO BE IN PLANE WITH FIR WlTHlN .OOI . 

10EDGES OF G.SiB RECBSS IM ITE.PA S ID BE Its* UINE. WITH EDMS 

OF panel opening (item.O within ±.001 
1L FINISH- APPLY ZINC CHROMATE PRIMER PER MIL-P-4&08 

APPLY TT-E-527 LUSTERLESS ENAMEL (GREY), COLOR 

NO. 34231 OF FED-STO-595 TO FRONT AMD SIDES OF 
ITEMS ©© A ® PER NDIOOEIIO. 

12. CHARACTERS TO &t SILK SCREENED PER NDIG02U2 USING NDI002JJI 
LUSTERLESS WHITE ENAMEL,COLOR NO. 3787S OF FED. 5TD-595. 
CHARACTERS TO BE % HI6H FUTURA DEMIBOLD PER ND 1002122. 
CENTRALIZE AS SHOWN IN VIEW TF" 

I& ITEMS ©, © AND© TO MEET REQUIREMENTS OF NOTE 8, 

DWG. 1011530 AND NOTE 7. ‘DWG IOIIS35 AND IOII53&. 
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MOTES: 

I l. INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327- 
: 2. IDENTIFY USING NASA DWG NO. REVISION LETTER 
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■' .otcs: 

£\. INTERPRET DWG. IN ACCORDANCE PITH MIL-D-70327. 

2 GENERAL MACHINING STANDARDS IN ACCORDANCE PITH ND 1002070. 

3. UNLESS OTHERWISE SPECIFIED-’ 
j I *y 

I I I VFINISH AW OVER 

4. Remove burrs in accordance pith no\002079. 
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AND MANUFACTURERS SYMBOL PER NDI0020I9. 
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■ENT THEREIT INCURS NO RESPONSItILITY NOR ANY OBUSATION WHATSOEVER; 
AND TNE PACT THAT THE SOVSRNNINT MAY NAVE FORMULATED. PURNISNED. ON 
IN ANY WAV SUPPLIED TMS SAID DRAWINOS. SMCIPICATIOMS OR OYMER DATA It 
NOT TO RE REOAROED DY IMPLICATION OR OTHERWISE AS IN ANY NANNEN 
LICENSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. ON CONVEY. 
INN ANY RIOMTS ON MRNIOSMN TO NANUPACTURE. USE. ON DELL ART 
PATENTED INVENTION THAT NAT IN ANY WAV OS RELAYED THERETO. 


REQUIREMENTS: 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
IN ND 1015404, CLASS 3. 

C. PACKAGING AND SHIPPIN6 IN ACCORDANCE WITH MlL-P-11G. METH00 III. 

2. INSPECTION AND ACCEPTANCE: 

A. PACKAGES AND SHIPPING CONTAINER SHALL BE MARKED WITH NASA DRAWING NUMBER, 
REVISION LETTER, DASH NUMBER, MANUFACTURER'S IDENTIFICATION, DATE OF 
MANUFACTURE AND SHELF LIFE PER MIL-STD-129. 

B. THE PRODUCT SHALL CONSIST OF THE FOLLOWING: 

BASE 

HARDENER 

3. DESIGN REQUIREMENTS: 

A. DESCRIPTION 

MATERIAL IS A FLEXIBLE TWO-PART HIGH-STRENGTH EPOXY ADHESIVE. * THIS 
PRODUCT IS MANUFACTURED IN CONFORMANCE WITH WEAPONS SPECIFICATION WS-3309 
(ALLEGHENY BALLISTICS LABORATORY). 

B. MATERIAL 

B.1 COLOR 
B.2 BASE 

B.3 WEIGHT-GALLON 
B.4 CONSISTENCY 

C. NIXING RATIOS 

PARTS BASE (B) 

PARTS HARDENER (A) 

NOTE: WHEN MIXED, THE COMPONENTS BLEND TO UNIFORM MEDIUM GRAY COLOR. 

D. WORK LIFE 

THE WORK LIFE OF MIXED ADHESIVE IS APPROXIMATELY TWO (2) HOURS IN A MASS 
OF 100 GRAMS AT AN AMBIENT TEMPERATURE OF 75*F. THE WORK LIFE WILL BE 
LENGTHENED BY REDUCING THE TEMPERATURE OR AMOUNT OF ADHESIVE AND 
SHORTENED BY HIGHER TEMPERATURES OR LARGER AMOUNTS OF ADHESIVE. 
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NOTES: 
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NOTES*. _ _ 

I. INTERPRET DWG IN ACCORDANCE. WITH MlU-D-TOBZT 
2 GENERAL MACHINING STANDARDS IN ACCORDANCE 
WITH ND \002078 

3. REMOVE BURRS IN ACCORDANCE WITH ND IOOEOTB 
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IOTES 

I. INTERPRET \N ACCORDANCE WITH MIL-D-T0327. 

6. IDENTIFY US\N<4 NASA PART NO,REV\S\ON LETTER < 
MANUFACTURERS SYMBOL PER ND\002.019. 

3. MARK CHARACTERS \U APPROX LOCATION SHOWN IW 
ACCORDANCE WITH ND\OOZO\B. 

4. ALL 5^ REKS WHICH ARE NOT SECURED BV LOCKING 

DEVCES SHALL Bt SECURED PER MTL-B--400B3 (ORD) CLASS ZX> 
R>ep NO IOOE2H. 

£. AS3EME-E AND TEST IN ACCORDANCE HUH ATP \0l\S59* 
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NOTES 

, I* INTERPRET DWG \N ACCORDANCE WITH MIL-D-T0327. 

\ 2. IDENTIFY USING* NASA PART NO,REVlSlON LETTER < 

[ - MANUFACTURERS SYMBOL PER NO1002.019. 

J 3. MARK CHARACTERS lVi APPROX LOCATION SHOWN IN ... 

| ACCORDANCE WITH UD1002.019. ; ^ 
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NOTES 

1. INTERPRET DWG IN ACCORDANCE WITH MIL-D-T0327. 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE ANO RELIABILITY PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 1. 

C. PACKAGING AND SHIPPING IN ACCORDANCE WITH NIL-P-11G, METHOD III. 

NARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER, 
LATEST REVISION LETTER AND DASH NUMBER. 

2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS * 

1. PARTS SMALL BE HARKED PER NO 1002014 WITH THE NASA 0RAUIN6 NUMBER, 
LATEST REVISION LETTER, DASH NUMBER AND MANUFACTURER'S IDENTIFICATION. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

2. PARTS SHALL BE INDIVIDUALLY PACKAGED IN SEPARATE MOISTURE-PROOF BAGS 
OF POLYETHYLENE OR OTHER SUITABLE MATERIAL ANO ENCLOSED IN INDIVIDUAL 
BOXES. 

J. MANUFACTURER SHALL MARK DATE OF LUBRICATION ON EACH UNIT PACKAGE. 

4. ANGULAR CONTACT, NON-SEPARABLE BEARING WITH PHENOLIC RETAINER. 

5. MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT G8*F) TABLE I. 

G. TORQUE: MAX STARTING TORQUE AND THRUST LOAD AS SHOWN IN TABLE 1L 

7. MARK HI6H POINT OF ECCENTRICITY ON BOTH INNER AND OUTER RINGS. THE 
MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED AND BURR FREE. 

ECCENTRICITY TO BE CODED PER TABLE 111"'0 . 

AND PACKAGES NARKED ACCORDINGLY. 

G. BORES AND O.D. 'S TO BE CODED PER TABLE IV AND PACKA6ES 
MARKED ACCORDINGLY. 

4. BEARINGS NAY BE OUT OF ROUNO BY .002 BEFORE MOUNTING. 

3. DESIGN REQUIREMENTS 
A. MATERIALS 

1. BALLS AND RINGS: CORROSION RESISTING STEEL, FEDERAL SPECIFICATION 

QQ-S-7G3, CLASS 440C, CONDITION A, RC 5G MIN AFTER 
HEAT TREATMENT WHEN TESTED IN ACCORDANCE WITH 
FED-STD-151, METHOD 243. 

2. RETAINER: LINEN BASE PHENOLIC IN ACCORDANCE WITH NIL-P-74, TYPE FBE, 

FORM R EXCEPT FOR SPECIFIC GRAVITY AND WATER ABSORPTION. 
POROSITY TO BE 1-1/2* MIN. 

MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION SPECIFYING 
POROSITY AND METHOD OF MEASUREMENT. 
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B. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171. FINISH NO. 5.4. 

C. THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND POLISHED 
OR LAPPED TO A 5 RMS MAX FINISH AND SHALL BE ENTIRELY FREE OF TOOL. 

CHATTER OR GRINDING NARKS. PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS 
OR ANY OTHER IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

D. RADIAL ANO AXIAL RUNOUT 
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'4. AXIAL RUNOUT OF OUTER RING ■ .0003 TIR MAX 
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F. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

G. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORANCE WITH ABEC 7. 

H. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

I. LUBRICATE PER ND 1002077 (VACUUM IMPREGNATION METHOO). 

Ji. CONTACT ANGLE » 25* (REF). 
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NOTICE — WHEN GOVERNMENT DRAWING*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT PROCUREWENT OPERATION. THE UNITED STATES SOVE UN¬ 
DENT THERERT INCURS NO RESPONSIDILITY NOR ANY ORLISATION WHATSOEVER; 
ANO THE FACT THAT THE SOVERNNENT NAT HAVE FORNULATED. FURNISHEO. OR 
IN ANY WAT SUPPLIEO THE SAID DRAWINSS. SPECIFICATIONS 03 OTHER DATA IS 
NOT TO DE RESARDED SY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSINS THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANY RISHTS OR PERMISSION TO MANUFACTURE. USE. OR StLL AMY 
PATENTED INVENTION THAT MAY IN ARY WAY RE RELATEO THERETO. 


REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. PACKAGING AND SHIPPING IN ACCORDANCE WITH NIL-P-116, METHOD III. 

MARKING OF EXTERIOR SHIPPIN6 CONTAINER SHALL INCLUDE NASA DRAWING NUMBER, 
LATEST REVISION LETTER AND DASH NUMBER. 

2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS 

1. PARTS SHALL BE MARKEO PER ND 1002019 WITH THE NASA DRAWING NUMBER, 
LATEST REVISION LETTER, DASH NUMBER AND MANUFACTURER'S IDENTIFICATION. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

2. PARTS SHALL BE INDIVIDUALLY PACKAGED IN SEPARATE MOISTURE-PROOF BAGS 
OF POLYETHYLENE OR OTHER SUITABLE MATERIAL ANO ENCLOSED IN INDIVIDUAL 
BOXES. 

3. MANUFACTURER SHALL NARK DATE OF LUBRICATION ON EACH UNIT PACKAGE. 

4. ANGULAR CONTACT. NON-SEPARABLE BEARING WITH PHENOLIC RETAINER. 

5. MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT G8*F) TABLE I. 

t. TORQUE: MAX STARTING TORQUE AND THRUST LOAD AS SHOWN IN TABLE IL 

7. MARK HI6H POINT OF ECCENTRICITY ON BOTH INNER AND OUTER RINGS. THE 
MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED AND BURR FREE. 

ECCENTRICITY TO BE CODED PER TABLE III - 
AND PACKAGES MARKED ACCORDINGLY. 

8. BORES ANO O.D.'S TO BE CODED PER TABLE IV AND PACKA6ES 
NARKED ACCORDINGLY. 

9. BEARINGS MAY BE OUT OF ROUND BY .002 BEFORE MOUNTING. 

3. DESIGN REQUIREMENTS 
A. MATERIALS 

1. BALLS AND RINGS: CORROSION RESISTING STEEL. FEOERAL SPECIFICATION 

QQ-S-763, CLASS 440C, CONDITION A, RC 56 MIN AFTER 
HEAT TREATMENT WHEN TESTED IN ACCORDANCE WITH 
FED-STD-151. METHOO 243. 

2. RETAINER: LINEN BASE PHENOLIC IN ACCORDANCE WITH MIL-P-79, TYPE FBE, 

FORM R EXCEPT FOR SPECIFIC GRAVITY AND WATER ABSORPTION. 
POROSITY TO BE 1-1/2* MIN. 

MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION SPECIFYING 
POROSITY ANO METHOD OF MEASUREMENT. 
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ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171, FINISH NO. 5.4. 

THE BALLS ANO RUNNING SURFACES OF RINGS SHALL BE GROUND AND POLISHED 
OR LAPPED TO A 5 RMS MAX FINISH AND SHALL BE ENTIRELY FREE OF TOOL, 
CHATTER OR GRINDING MARKS, PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS 
OR ANY OTHER IMPERFECTIONS VIEUED UNDER 10X MAGNIFICATION. 
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1. RADIAL RUNOUT OF INNER RING » .0002 TIR MAX 

2. RADIAL RUNOUT OF OUTER RING » .0003 TIR MAX 

3. AXIAL RUNOUT OF INNER RING > .0002 TIR MAX 

4. AXIAL RUNOUT OF OUTER RING • .0003 TIR MAX 



£. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

F. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORANCE WITH ABEC 7 

G. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

H. LUBRICATE PER ND 1002077 (VACUUM IMPREGNATION METHOD). 

I. CONTACT ANGLE ■ 25* (REF). 
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NOTICE - WHEN •OVERNNCNT DR A WINCE. SPECIFICATIONS. OC OTHER DAT* 
ARK HSCD FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED COVERNNENT PROCURENENT OPERATION. THE UNITED STATES COVERN- 
■ENT THE REST INCURS NO RESPONSIRILITT NOR ANT OOLICATION WHATSOEVER: 
ANO THE PACT THAT THE COVERNNENT NAT HAVE FORNULATED. FURNISHED. GO 
IN ANT WAT SUPPLIED THE SAID DRAWINC8. SPECIFICATIONS OROTMKA DATA W 
NOT TO DC RECAROCO DT INPLICATION OR OTHERWISE AS IN ANT WANNER 

liccmi nc tne holder or art other persor or corporation^ ORICONVKT. 

INC ANT RICHTS OR PCRNiSStOH TO NANUFACTURE USC OR SELL ANT 
PATENTED INVENTION THAT NAT IN ANT WAT DC RELATED THERETO. 


REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED ST NIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE ANO RELIABILITY PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. PACKAGING ANO SHIPPING IN ACCORDANCE WITH MIL-P-114, METHOD III. 

MARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER, 
LATEST REVISION LETTER AND OASH NUMBER. 

2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS 

1. PARTS SHALL BE MARKED PER NO 1002015 WITH THE NASA DRAWING NUMBER. 

LATEST REVISION LETTER, DASH NUMBER AND MANUFACTURER'S IDENTIFICATION. 

' MANUFACTURER'S PART NUMBER NAY APPEAR ON THE PART OR PACKAGE. 

2 . PARTS SHALL BE INDIVIDUALLY PACKAGED IN SEPARATE MOISTURE-PROOF BAGS 
OF POLYETHYLENE OR OTHER SUITABLE MATERIAL AND ENCLOSED IN INDIVIDUAL 
BOXES. 

J. MANUFACTURER SHALL MARK DATE OF LUBRICATION ON EACH UNIT PACKAGE. 

4. ANGULAR CONTACT, NON-SEPARABLE BEARING WITH PHENOLIC RETAINER. 

5. MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT 48*F) TABLE I. 

4. TORQUE: MAX STARTING TORQUE AND THRUST LOAD AS SHOWN IN TABLE H 

7. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER RINGS. THE 
MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED AND BURR FREE. 

ECCENTRICITY TO BE CODED PER TABLE ITT"'- - 
AND PACKAGES NARKED ACCORDINGLY. 

8. BORES AND O.D. 'S TO BE CODED PER TABLE IV AND PACKA6ES 
MARKED ACCORDINGLY. 

8. BEARINGS MAY BE OUT OF ROUND BY .002 BEFORE MOUNTING. 

3. DESIGN REQUIREMENTS 
A. MATERIALS 

1. BALLS ANO RINGS: CORROSION RESISTING STEEL, FEOERAL SPECIFICATION 

QQ-S-7G3, CLASS 440C, CONDITION A. RC 54 MIN AFTER 
HEAT TREATMENT WHEN TESTED IN ACCORDANCE WITH 
FED-STD-151, METHOO 243. 

2. RETAINER: LINEN BASE PHENOLIC IN ACCORDANCE WITH HIL-P-79, TYPE FBE, 

FORM R EXCEPT FOR SPECIFIC GRAVITY , < WATER ABSORPTION AND 
POROSITY TO BE 1-1/2% MIN. 

MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION SPECIFYING 
POROSITY AND METHOD OF MEASUREMENT. 
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APPROVAL. 
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B. ALL CRES PARTS SHALL BE PASSIVATED PER HIL-STD-171, FINISH NO. 5.4. 

C. THE BALLS ANO RUNNING SURFACES OF RINGS SHALL BE GROUND AND POLISHED 
OR LAPPEO TO A 5 RMS MAX FINISH AND SHALL BE ENTIRELY FREE OF TOOL, 
CHATTER OR GRINDING MARKS, PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS 
OR ANY OTHER IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

D. RADIAL AND AXIAL RUNOUT 

1. RADIAL RUNOUT OF INNER RING ■ .0002 TIR MAX 

i 

2. RADIAL RUNOUT OF OUTER RING • .0003 TIR MAX 

3. AXIAL RUNOUT OF INNER RING ■ .0002 TIR MAX 

4. AXIAL RUNOUT OF OUTER RING ■ .0003 TIR MAX 


E. PARTS SHALL BE GAGEO IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

F. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORANCE WITH ABEC 7. 

G. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

H. LUBRICATE PER NO 1002077 (VACUUM IMPREGNATION METHOD). 

I. CONTACT ANGLE ■ 25* (REF). 
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D THIS SHEET ADDED 

_ PER TDRR U^ 1 ! 

E REVISED PER TDRR 16567 
F REVISED PER TDRR 17498 
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NOTICE — WHEN 60VERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED COVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERESY INCURS NO RESPONSIRIUTY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED IT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SSLL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 1. 

C. PACKAGING AND SHIPPING IN ACCORDANCE WITH Mll-P-116, METHOD III. 

MARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER, 
LATEST REVISION LETTER AND DASH NUMBER. 

2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS 

1. PARTS SHALL BE MARKED PER ND 1002019 WITH THE NASA DRAUING NUMBER. 

LATEST REVISION LETTER, DASH NUMBER AND MANUFACTURER'S IDENTIFICATION. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

2. PARTS SHALL BE INDIVIDUALLY PACKAGED IN SEPARATE MOISTURE-PROOF BAGS 
OF POLYETHYLENE OR OTHER SUITABLE MATERIAL AND ENCLOSED IN INDIVIDUAL 
BOXES. 

3. MANUFACTURER SHALL NARK DATE OF LUBRICATION ON EACH UNIT PACKAGE. 

4. ANGULAR CONTACT, N0N-SEPARABLE BEARING WITH PHENOLIC RETAINER. 

5. MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT 68*F) TABLE I. 

6 . TORQUE: MAX STARTING TORQUE AND THRUST LOAD AS SHOWN IN TABLE IL 

7. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER RINGS. THE 
MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED AND BURR FREE. 

ECCENTRICITY TO BE CODED PER TABLE III 
AND PACKAGES MARKED ACCORDINGLY. 

8 . BORES AND O.D.'S TO BE CODED PER TABLE IV AND PACKAGES 
MARKED ACCORDINGLY. 

9. BEARINGS NAY BE OUT OF ROUND BY .002 BEFORE MOUNTING. 

3. DESIGN REQUIREMENTS 
A. MATERIALS 

1. BALLS AND RINGS: CORROSION RESISTING STEEL, FEOERAL SPECIFICATION 

QQ-S-763, CLASS 440C, CONDITION A, RC 56 MIN AFTER 
HEAT TREATMENT WHEN TESTED IN ACCORDANCE WITH 
FED-STD-151, METHOD 243. 

2. RETAINER: LINEN BASE PHENOLIC IN ACCORDANCE WITH NIL-P-79, TYPE FBE, 

FORMTREXCEPT FOR SPECIFIC GRAVITY, WATER ABSORPTION AND 
POROSITY TO BE 1-1/2* MIN. 

MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION SPECIFYING 
POROSITY AND METHOO OF MEASUREMENT. 
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B. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171, FINISH NO. 5.4. 

C. THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND POLISHED 
OR LAPPED TO A 5 RMS MAX FINISH AND SHALL BE ENTIRELY FREE OF TOOL, 
CHATTER OR GRINDING MARKS, PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS 
OR ANY OTHER IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

D. RADIAL AND AXIAL RUNOUT 

1. RADIAL RUNOUT OF INNER RING ■ .0002 TIR MAX 

2. RADIAL RUNOUT OF OUTER RING ■ .0003 TIR MAX 

3. AXIAL RUNOUT OF INNER RING ■ .0002 TIR MAX 

4. AXIAL RUNOUT OF OUTER RING « .0003 TIR MAX 


E. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

F. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORANCE WITH ABEC 7. 

G. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

H. LUBRICATE PER NO 1002077 (VACUUM IMPREGNATION METHOD). 

I. CONTACT ANGLE « 25* (REF). 
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REQUIREMENTS . 

1. GENERAL. 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-703P7. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404* CLASS 1. 

C. MATERIALS: 

BALLS AND RINGS - CRES AISI 440C 

FEDERAL SPECIFICATION OO-S-763, CLASS 44 OC, CONDITION A 
Rc59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-1^1, METHOD 243. 

RETAINER - LINEN BASE PHENOLIC, POROSITY - l-l/H MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171. 
(KPS-1005I.P00). 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A 5 RMS MAX. FINISH AND SHALL BE 
ENTIRELY FREE OF TOOL, CHATTER OR GRINDING MARKS, PITS 
(OVER .0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDSl 10X MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

G. LUBRICATE PER ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED ON 
EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CLASS 1). 

J. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH ND1002019. 

K. MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 


2. DESIGN DETAIL. 

A. ANGULAR CONTACT, NON-SEPARABLE. 

B. BALLS SHALL BE 1/8 INCH DIAMETER AND SHALL BE WITHIN 
.000025 MAX. OF EACH OTHER. 

C. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 

D. RADIAL RUNOUT OF INNER RING * .0002 TIR MAX. 

RADIAL RUNOUT OF OUTER RING * .0003 TIR MAX. 

AXIAL RUNOUT OF INNER RING - .0002 TIR MAX. 

AXIAL RUNOUT OF OUTER RING « .0003 TIR MAX. 

E. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 
RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000050 
INCREMENT PER TABLE II AND PACKAGES MARKED 
ACCORDINGLY. 

F. BORES AND O.D.*S TO BE CODED TO NEAREST .0001 PER TABLE I 
AND PACKAGES MARKED ACCORDINGLY. 

G. DIMENSIONS SHOWN APPLY AT 68°F. 

H. CONTACT ANGLE - 25° (REF). 

J. BEARINGS MAY BE OUT OF ROUND BY .001 BEFORE MOUNTING. 

J. BEARING SHALL’MEET THE REQUIREMENTS OF PROCUREMENT 
SPECIFICATION ND1002124. 
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REQUIREMENTS 

1. GENERAL 

IN T E RPRET DRAWING HI ACCORDANCE Vim STANDARDS PRESCRIBED 
BY KIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404, CLASS 1. 

MATBtlALS : 

BALLS AND RINGS -CORROSION RESISTING STEEL. 

FEDERAL SPECIFICATION QQ-S-763, CLASS 440C, CONDITION A 

Rc56 min after heat treatment when tested in accordance 

WITH FED-STD-151, METHOD 243 
RETAINER - LINEN BASE PHENOLIC, POROSITY « l-l/2< KIN. 

UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

ALL CRES PARTS SHALL BE PASSIVATED PER KIL-5TD-171 
(KFS-1005I.200) 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A 5 RMS MAX. FINISH AND SHALL BE 
SjixXRm«Y PTiLE OP TOOL, CHATTER OR GRINDING MARKS, PITS 
(OVER .0015 DM.) OR RUST, SOFT SPOTS OR ANT OTHER IMPERFECTIONS 
VIEWED UNDBt 10X MAGNIFICATION. 

ALL BEARINGS SiALL BE DattONETIZBD PRIOR TO LUBRICATION. 
LUBRICATE PER ND1002090. 

MANUFACTURE SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON EACH PACKAGE. 

PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CLASS 1). 

PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH ND1002019 • 

MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CH^ICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 


2. DESIGN DETAIL 

A. FLANGED, ANGULAR CONTACT, MON-SEPARABLE. 

B. BALLS SHALL BE 1/8 INCH DIAMETER AND SHAIX BE WITHIN 
.000025 OF EACH OTHER. 

C. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS. 
SECTION 4. 

D. RADIAL RUNOUT OF INNER RING • .0002 TIN MAX 

RADIAL RUNOUT OF OUTER RING • .0003 TIR MAX 
AXIAL RUNOUT OF INNER RING » .0002 TIR MAX 

AXIAL RUNOUT OF OUTER RING * .0003 TIR MAX 

AXIAL RUNOUT OF FLANGE • .0003 TIR MAX 

E. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 

RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000050 
INCREMENT PER TABLB II AND PACKAGES MARKED 
ACCORDINGLY. 

F. BORES AND O.D. »S TO BE CODED TO NEAREST .0001 PHI TABLB I 
AND PACKAGES MARKED ACCORDINGLY. 

G. DIMENSIONS SHOWN APPLY AT 68°F. 

H. CONTACT ANGLE ■ 25° (REF) 

I. BEARINGS MAY BE OUT OF ROUND BY .001 BEFORE MOUNTING. 


A. 

B. 



D. 

B. 

F. 

G. 

H. 

I. 

J. 

K. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 
FOR THIS DRAWING. 


1 


| REVISIONS TDlfli 0 il< 

fo 

SYM 

ZONE 

DESCRIPTION 

DATE 

APPROVAL 

A4 


GENERAL CHANGES 

SEE TDRR NO. 02254 







* 


1091101 


& 


1 r FW ( 

-- FD -- 

| — 1 PN * 


I"* ID 

I f h. 


m __ l 


r 7 

■ 

-- OD --1 


UNDERCUT OR RADIUS TO CLEAR 
.04 MAX RADIUS GAGE 




NASA 

DASH 

NO. 

KIC 

DASH 

NO. 

ID 

+ .0000 
- .0003 

OD 

♦.0000 

-.0004 

W 

♦.000 

-.002 

FD 

±.015 

FW 

±.005 

R 

♦.020 

-.000 

MIN 

NO. 

BALLS 

MAX STARTING TORQUE 

TORQUE 

GM-CM 

APPLIED 

THRUST 

POUNDS 

-1 

1760 

2.7500 

3.2500 

.250 

3.375 

.062 

.015 

50 

70 

15 

-2 

2400 

3.7500 

4.3750 

.312 

4.6250 

.125 

.015 

63 

85 

15 


(A3) 


TABLE I TABLE U 


TOL.RAIJGE 

IR^\ 

.OOOOOO 

.000050 

.000050 

.000100 

.000100 

.000150 

.000150 

.000200 

.000200 

.000250 

.000250 

.000300 

.OOOOOO 

.000050 

A A 

AB 

AC 

AD 

AE 

AF 

.000050 

.000100 

BA 

BB 

BC 

BD 

BE 

BF 

.OOOIOO 

.000150 

CA 

CB 

CC 

CD 

CE 

CF 

.000150 

.000200 

DA 

DB 

DC 

DD 

DE 

DF 


TOL. RANGE 

ID^^ 

.0000 

-.OOOI 

-.OOOI 

-.0002 

-.0002 

-.0003 

-.0003 

-.0004 

.0000 

-.0001 

11 

1 2 

13 

14 

-.OOOI 

-.0002 

21 

22 

23 

24 

-.0002 

-.0003 

31 

32 

33 

34 


ITEM 

QTY 

SYM 

government/nasa 

KOLLSMAN PART NO. 

CODE 

NOMENCLATURE ON 

MATERIAL 

SPECIFICATION 

NO. 

REQD 


NO. 


IDENT 

DESCRIPTION 




UNIT 

WT 


LIST OF PARTS AND MATERIALS 


KT ASSY 


MULTIPLE 


USED ON 


APPLICATION 


UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES 


TOL 

ON 


FRACTIONS 


DO NOT SCALE THIS DRAWING 


SEE NOTE 1C 


KOLLSMAN INSTRUMENT CORPORATION 

ELMHURST NEW YORK 

1C 302O577I7GO 
N_THRU 2400_ 


DRAWN ^ ^ __ 

CHECKE a<J) 

APPROVAL 


DATt 4-4-63 


NASA APPROVAI 


MIT APPROVAL 



MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


T,TlE BEARIWG, BALL, ANKJULAR 
(ANGULAR CONTACT, 

NON-SEPARABLE, FLANGED) 
SPECIFICATION CONTROL DRAWING 


DE IDENT NO. 


NASA NUMBER 

1011607 


WEIGHT 


CALC 

ACTUAL 


OF I 
















































6 I 


5 


REQUIREMENTS 


-t*i*5Uv *< 


GENERAL 

A. IN TERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY KIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN NT)1015>4Q4» CLASS 1. 

C MATERIALS s 

BALLS AND RINGS -CORROSION RESISTING STEEL 
FEDERAL SPECIFICATION QQ-S-763, CLASS 44 OC, CONDITION A 
Rc56 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243 , . 

RETAINER - LINEN BASE PHENOLIC, POROSITY * 1-1/2% MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BB IN ACCORDANCE 
WITH ABEC 7. 

B. ALL CUES PARTS SHALL BB PASSIVATED PBR MIL-STD-171 
(KPS-1005I.200) 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A 5 RMS MAX. PlMiSM ANl) SHALL Ha 
ENTIRELY FREE OF TOOL, CHATTER OR GRINDING MAR KS, PITS 
(OVER .0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER IMPERFECTIONS 
VIEWED UNDER 10X MAGNIFICATION. 

F. ALL BEARINGS SHALL BB DEMAGNETIZED PRIOR TO LUBRICATION. 

G. LUBRICATE PER ND1002090. 

H. MANUFACTURE SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON BACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KEsil003D.l, 

CLASS 1). 

J. PARTS SHALL BE MARKED FOR IDENTIFICATTOH IN ACCORDANCE 
WITH ND1002019. 

K. MANUFACTURE SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 


2. DESIGN DETAIL 

A. FLANGED, ANGULAR CONTACT, NON-SEPARABLE. 

B. BALLS SHALL BE 1/8 INCH DIAMETER AND SHAH, BB WITHIN 
.000025 OF EACH OTHER. 

C. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4* 

D. RADIAL RUNOUT OF INNER RING ■ .0002 TIR MAX 

RADIAL RUNOUT OF OUTER RING ■ .0003 TIR MAX 
AXIAL RUNOUT OF INNER RING » .0002 TIR MAX 

AXIAL RUNOUT OF OUTER RING ■ .0003 TIR MAX 

AXIAL RUNOUT OF FLANGE » .0003 TIR MAX 

B. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUT*R 

RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000050 
INCREMENT PER TABLE II AND PACKAGES MARKED 
ACCORDINGLY. 

F. BORES AND O.D.'S TO BE CODED TO NEAREST .0001 PER TABLE I 
AND PACKAGES MARKED ACCORDINGLY. 

G. DIMENSIONS SHOWN APPLY AT 68°F. 


H. CONTACT ANGLE « 25 # (REF) 

I. BEARINGS MAY BE OUT OF ROUND BY .002 BEFORE MOUNTING 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 
FOR THIS DRAWING. 
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REQUIREMENTS 
X • GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY KIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO OUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404, CLASS 1. 

C. MATERIALS: 

BALLS AND RINGS - CRES AISI kl^OC 

FEDERAL SPECIFICATION QQ-S-763, CLASS 440C, CONDITION A 

Rc59 MIN AFTER HEAT TREATMENT WHEN TESTED TN ACCORDANCE 
WITH FED-STD-151, METHOD 243 , . 

RETAINER - LINEN BASE PHENOLIC, POROSITY « 1-1/2% KIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KPS-10051.?00) 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A $ RMS MAX. FINISH AND SHALL BE 
ENTIRELY FREE OF TOOL, CHATTER OR GRINDING MARKS, PITS 
(OVER .0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER IMPERFECTIONS 
VIEWED UNDH* 1QX MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

G. LUBRICATE PER ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KEsil003D.l, 

CLASS 1). 

J. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH ND1002019. 

K. MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 


2. DESIGN DETAIL 

A. FLANGED, ANGULAR CONTACT, NON-SEPARABLE. 

B. BALLS SHALL BE 1/8 INCH DIAMETER AND SHALL BE WITHIN 
.000025 OF EACH OTHER. 

C. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 

D. RADIAL RUNOUT OF INNER RING « .0002 TIR MAX 

RADIAL RUNOUT OF OUTER RING ■ .0003 TIR MAX 
AXIAL RUNOUT OF INNER RING ■ .0002 TIR MAX 

AXIAL RUNOUT OF OUTER RING - .0003 TIR MAX 

AXIAL RUNOUT OF FLANGE » .0003 TIR MAX 

E. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 

RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000050 
INCREMENT PER TABLE II AND PACKAGES MARKED 
ACCORDINGLY. 

F. BORES AND O.D. «S TO BE CODED TO NEAREST .0001 PER TABLE I 
AND PACKAGES MARKED ACCORDINGLY. 

G. DIMENSIONS SHOWN APPLY AT 68°F. 

H. CONTACT ANGLE ■ 25° (REF) 

I. BEARINGS MAY BE OUT OF ROUND BY .001 BEFORE MOUNTING. 

J. BEARING SHALL MEET THE REQUIREMENTS OF PROCUREMENT 
SPECIFICATION ND1002124. 
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REQUIREMENTS 

I. GENERAL 

A. I NTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404# CLASS 2. 

C VlATRRTALS • 

BALLS AND RINGS - CORROSION RHS\ST\N(a STEEL 
FEDERAL SPECIFICATION QQ-S-763, CLASS 440C, CONDITION A 
Ro59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243* . ' 

RETAINER - LINEN BASE PHENOLIC, POROSITY * 2% MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

B. ALL ORES PARTS SHALL BE PASSIVATED PH* MIL-STD-171 
(KPS-10051.200)* 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A 2 RMS MAX. FINISH AND SHALL BE 

ENTIRELY FREE OF TOOL. CHATTER OR GRINDING MARKSi _ 

PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

. 0. LUBRICATE HSR ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116, (KES-1003D.1, 
CLASS 1)• 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH ND1002019. 

L. MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 

2. DESIGN DETAIL 

A. FLANGED, DEEP GROOVE, CONRAD TYPE. 

B. PARTS SHALL HE GAGED.IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 

C. RADIAL RUNOUT OF INNER RING * .0001 TIR MAX 
RADIAL RUNOUT OF OUTER RING * .0002 TIR MAX 
AXIAL RUNOUT OF INNER RING « .0001 TIR MAX 
AXIAL RUNOUT OF OUTER RING ■ .0002 TIR MAX 

D. BORES AND O.D. *S TO BE CODED TO NEAREST .0001 PER TABUS I 
AND PACKAGES MARKED ACCORDINGLY. 

E. RADIAL PLAY .0003 TO .0006. 
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REQUIREMENTS 
1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND10154Q4, CLASS 2. 

C. MATERIALS: 

BALLS AND RINGS • CORROSUDH RES\«T\NG STEEL 
FEDERAL SPECIFICATION QQ-S-763, CLASS 440C, CONDITION A 
Ro59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243. ' 

RETAINER - LINEN BASE PHENOLIC, POROSITY • 2J* MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

E. ALL ORES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KPS-1005I.200). 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A 2 RMS MAX. FINISH AND SHALL BE 
ENTIRELY FREE OF TOOL, CHATTER OR GRINDING MARKS j 
PITS (OVPR .0015 DTA .) OR PUST, SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

P. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

. G. LUBRICATE PER ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116, (KES-1003D.1, 

CLASS 1). 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH ND1002019 • 

L. MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION ID E NTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 

DESIGN DETAIL 

A. FLANGED, DEEP GROOVE, CONRAD TYPE* 

B. PARTS SHALL BE GAGED.IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 

C. RADIAL RUNOUT OF INNER RING » .0001 TIR MAX 
RADIAL RUNOUT OF OUTER RING « .0002 TIR MAX 
AXIAL RUNOUT OF INNER RING * .0001 TIR MAX 
AXIAL RUNOUT OF OUTER RING * .0002 TIR MAX 


2. 


D. 


BORES AND O.D. *S TO BE CODED TO NEAREST .0001 PER TABUS I 
AND PACKAGES MARKED ACCORDINGLY. 


E. RADIAL PLAY .0003 TO .0006. 
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MOTtCS — WHEN SOV1RNMIMT DRAWIHRS. SRCCIFICATIOMf. OR OTNKR DAT* 
ARK VSSO FOR ART PURPOSE OTHER THAR IR CORRECTIOR WITH A OEFIRITELT 
RELATED ROVKRHHCRT FROCUREHCRT OFERATIOR. THE UHITED STATES SOVERR- 
RENT THERERT IRCURS MO RESFOMSIRiLlTT HOR ARY OOUCATIOR WHATSOEVER: 
ARD THE FaCT THAT THE COVCRNMENT RAT HAVE FORMULATED. FURNISHED. OR 
•H ART WAT SWFFLIEO THE SAID ORAWIMOS. SFECIFICATIOMS OR OTHER DATA IS 
ROT TO RE RESAROED RT IRFLICATIOM OR OTHERWISE AS IR ART HAMMER 
LICENSINO THE HOLDER OR AMY OTHER FERSON OR CORFORATIOM. OR COMVET- 
IRE ANY RISHTS OR FERRISSIOM TO MANUFACTURE. USE. OR SELL ARV 
FA TENTED INVENTION THAT HAY IN ANT WAT RE RELATED THERETO. 


REQUIREMENTS 

1. 6ENERAL 

A. INTERPRET DRAUIN6 IN ACCORDANCE UITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. PACKAGING AND SHIPPING IN ACCORDANCE UITH ND 1002215 CLASS 1 
NARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER, 
LATEST REVISION LETTER AND DASH NUMBER. 

2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS 

1. PARTS SHALL BE NARKED PER NO 1002019 WITH THE NASA DRAWING NUMBER, 
LATEST REVISION LETTER, DASH NUMBER AND MANUFACTURERS IDENTIFICATION. 
MANUFACTURERS PART NUMBER NAY APPEAR ON THE PART OR PACKAGE. 

2. PARTS SHALL BE INDIVIDUALLY PACKAGED IN SEPARATE MOISTURE PROOF BAGS 
OF POLYETHYLENE OR OTHER SUITABLE MATERIAL AND ENCLOSED IN INDIVIDUAL 
BOXES. 


3. MANUFACTURER SHALL NARK DATE OF LUBRICATION ON EACH UNIT PACKAGE. 


4. FLANGED, DEEP GROOVE BEARING WITH PHENOLIC RETAINER. 

5. MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT 68*F) TABLE.( 

4. TORQUE: RUNNING TORQUE AND THRUST LOAD AS SHOWN IN TABLE II. 

7. BORES AND O.D.S TO BE COOED TO. NEAREST -*6001 PER TABLED I AND 
PACKAGES NARKED. ACCORDINGLY. 

■ 8. RADIAL PLAY: .0003 TO .0006. 

fl 3. DESIGN REQUIREMENTS 

B A. MATERIALS 

B 1. BALLS AND RINGS: CORROSION RESISTING STEEL, FEDERAL SPECIFICATION 

■ QQ-S-763, CLASS 440C, CONDITION A, RC 56 MIN AFTER 

I HEAT TREATMENT WHEN TESTEO IN ACCORDANCE UITH 

>■ FED-STO-151, METHOD 243. 

H 2. RETAINER: LINEN BASE PHENOLIC IN ACCORDANCE WITH NIL-P-79, TYPE FBE, 

H FORM R EXCEPT FOR SPECIFIC GRAVITY AND WATER ABSORPTION. 

H POROSITY TO BE 2% MIN. 

'll MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION SPECIFYING 

H POROSITY AND METHOD OF MEASUREMENT. 
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B. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171, FINISH NO. 5.4. 

C. THE BALLS ANOf RUNNING SURFACES OF RINGS SHALL BE GROUND AND POLISHED 
OR LAPPED TO A 2 RMS MAX FINISH AND SHALL BE ENTIRELY FREE OF TOOL, 
CHATTER OR GRINDING MARKS, PITS (OVER .0015 01 A.) OR RUST, SOFT SPOTS 
OR ANY OTHER IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

0. RADIAL AND AXIAL RUNOUT 

1. RADIAL RUNOUT OF INNER RING > .0001 TIR MAX 

2. RADIAL RUNOUT OF OUTER RING ■ .0002 TIR MAX 

3. AXIAL RUNOUT OF INNER RING > .0001 TIR MAX 

4. AXIAL RUNOUT OF OUTER RING • .0002 TIR MAX 

E. PARTS SHALL BE 6AGED IN ACCORDANCE UITH AFBMA STANDARDS, SECTION 4. 

F. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE WITH ABEC 7. 

G. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

H. LUBRICATE PER ND 1002077 (VACUUM IMPREGNATION METHOD). 

I. PARTS SHALL MEET REQUIREMENT OF PARAGRAPH 2.A.6 WHEN TESTEO IN ACCORDANCE 
WITH NIL-STD-206 . 
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REQUIREMENTS 

GENERAL 


*. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
SPECIFIED IN NO 1015404, CUSS 2. 

C. PACKAGING AND SHIPPING IN ACCORDANCE WITH ND 1002215 CLASS 1 
MARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER. 
UTEST REVISION LETTER AND DASH NUMBER. 

2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 


1. PARTS SHALL BE MARKED PER NO 1002019 WITH THE NASA DRAWING NUMBER, 
LATEST REVISION LETTER. DASH NUMBER AND MANUFACTURER'S IDENTIFICATION. 
MANUFACTURER'S PART NUMBER NAY APPEAR ON THE PART OR PACKAGE. 

2. PARTS SHALL BE INDIVIDUALLY PACKAGED IN SEPARATE MOISTURE PROOF BAGS 
OF POLYETHYLENE OR OTHER SUITABLE MATERIAL AND ENCLOSED IN INDIVIDUAL 

• BOXES. 

3. MANUFACTURER SHALL NARK DATE OF LUBRICATION ON EACH UNIT PACKAGE. 

4. FLANGED. DEEP GROOVE BEARING WITH PHENOLIC RETAINER. 

5. MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT 68*F}TABLE I 

4. TORQUE: RUNNING TORQUE AND THRUST LOAD AS SHOWN IN TABLE II. 

7. BORES AND 0.0.^S TO BE CODED TO'NEAREST .0 01 PER TABLE 111 AND 
PACKAGES NARKED ACCORDINGLY. 

8. RADIAL PUT: .0003 TO .0006. 

3. DESIGN REQUIREMENTS 


B. ALL CRES PARTS SHALL BE PASSIVATED PER NIL-STD-171, FINISH NO. 5.4. 

C. THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND POLISHED 
OR LAPPED TO A 2 RMS MAX FINISH AND SHALL BE ENTIRELY FREE OF TOOL 
CHATTER OR GRINDING MARKS, PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS 
OR ANY OTHER IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

0. RADIAL ANO AXIAL RUNOUT 

1. RADIAL RUNOUT OF INNER RING « .0001 TIR MAX 

2. RADIAL RUNOUT OF OUTER RING • .0002 TIR MAX 

3. AXIAL RUNOUT OF INNER RIN6 ■ .0001 TIR MAX 

4. AXIAL RUNOUT OF OUTER RING • .0002 TIR MAX 

E. PARTS SHALL BE 6AGED IN ACCORDANCE WITH AFBMA STANDARDS. SECTION 4. 

F. UNLESS SPECIFIED OTHERWISE. TOLERANCES SHALL BE IN ACCORDANCE WITH ABEC 7. 

G. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

H. LUBRICATE PER ND 1002077 (VACUUM IMPREGNATION METHOD). 

I. PARTS SHALL MEET REQUIREMENT OF PARAGRAPH 2.A.6 WHEN TESTEO IN ACCORDANCE 
WITH MIL-STD-206 . 


A. MATERIALS 

f. BALLS ANO RINGS: CORROSION RESISTING STEEL, FEDERAL SPECIFICATION 
QQ-S-76S, CLASS 440C, CONDITION A, RC 56 MIN AFTER 
HEAT TREATMENT WHEN TESTED IN ACCORDANCE WITH 
FED-STD-151, METHOO 243. 

2. RETAINER: LINEN BASE PHENOLIC IN ACCORDANCE WITH MIL-P-79, TYPE FBE, 

FORM R EXCEPT FOR SPECIFIC GRAVITY p i. WATER ABSORPTION AND ELECTRICAL CHARACTERISTICS 
POROSITY TO BE 2X MIN. 

MANUFACTURER SHALL PROVIOE WRITTEN INFORMATION SPECIFYING 
POROSITY ANO METHOD OF MEASUREMENT. 
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REQUIREMENTS 

1. GENERAL 

A* INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404# CUSS 2. 

C. KATERIAIB: 

BALLS AND RINGS - CRES AISI 440C 

FEDERAL SPECIFICATION QQ-S-763, CUSS 440C, CONDITION A 

Rcf>9 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243. 

RETAINER - LINEN BASE PHENOLIC, POROSITY * MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

E. ALL ORES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KPS-10051.200 )• 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR UPPED TO A 2 RMS MAX. FINISH AND SHALL BE 
ENTIRELY FREE OF TOOL. CHATTER OR GRINDING MARKS, 

PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDSR 10X MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

. G. LUBRICATE PER ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116, (KES-1003D.1, 

CUSS 1). 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH MIL-3TD-206A. 

K. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH ND1002019• 

L. MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION ID E NTIF Y ING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 


2 . 


DESIGN DETAIL 

A. FUNGED, D35P GROOVE, CONRAD TYPE. 


B. 

C. 

D. 

E. 

F. 


PARTS SHALL HE GAGED. IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 


RADIAL RUNOUT OF INNER RING 
RADIAL RUNOUT OF OUTER RING 
AXIAL RUNOUT OF INNER RING 
AXIAL RUNOUT OF OUTER RING 


.0001 TIR MAX 
.0002 TIR MAX 
.0001 TIR MAX 
•0002 TIR MAX 


BORES AND O.D. »S TO BE CODED TO NEAREST .0001 PER TABLE I 
AND PACKAGES MARKED ACCORDINGLY. 

RADIAL PUY .0003 TO .0006. 

BEARING SHALL SATISFY THE REQUIREMENTS OF PROCUREMENT 
SPECIFICATION ND1002124. 
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REQUIREMENTS 
1« GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404, CLASS 2. 

C. MATER IA IS: >£!/ 

BALLS AND RINGS * CORRQSIOK RESISTlN<a STEEL” 
FEDERAL SP ECIF ICATION QQ-S-763V CLASS 440C, CONDITION A 
Rc59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243 
RETAINER - LINEN BASE PHENOLIC, POROSITY * MIN. 

D. UNLESS SPECIFIED OIHSRWISB, TOLERANCES SHALL BE IN ACCORDANCE 

WITH ABBC 7. , l 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KRS-1005I.200). 

THE BALLS AND RUNNING. SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A 2 RMS MAX. FINISH AND SHALL BE 
ENTIRELY MtEE OF TOOL. CHATTER OR GRINDING MARKS, 

PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER 

»tpi i*i.«u ^ 

¥.*£».•<**/ auA nAuMir iv/MiiwJl. 

F. ALL BEAR ISOS SHALL BE DBUONETIZBD PRIOR TO UJBRICATIOH. 

0. LOBRICATB PER ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARHIO HAS LUBRICATED 
OH EACH PACKAOK. 

X.. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CLASS 1). 

J. TORQUE: 

•) MAX AVERAGE RUSHING TORQUE OF PART 6 GM-CM UNDBt 

2 POUNDS THRUST LOAD. 

b) SHALL BE TESTED IH ACCORDANCE WITH MIL~STD-206A. 

K. . PARTS SHALL BE MARKED FOR IDBfTIFICATION IN ACCORDANCE 

WITH ND1002019. 

L. MANUFACT URE SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMBIT, OF RETAINER MATERIAL. 

2. DESIGN DETAIL 

A. BEARING MAY BE DEEP GROOVE, CONRAD TYPE OR ANGULAR CONTACT- 
HOH-SEPARABLE. 

B. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION U. 

C. RADIAL RUNOUT OF INNER RING » .0001 TIR MAX 
RADIAL RUNOUT OF OUTER RING » .0002 TIR MAX 
AXIAL RUNOUT OF INNER RING » .0001 TIR MAX 
AXIAL RUNOUT OF OUTER RIHO « .0002 TIR MAX 

D. MARK RIOT POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 
RINGS. THE MARK SHALL BE PERMANENTLY EHORAVED OR ETCHED 
ARD BURR PREE. 

E. BORES AND O.D.'S OF MATCHED PAIRS TO BE CODED TO REAREST 
.0001 PHI TABLE I AND PACKAGES MARKED ACCORDINGLY. 

F. EACH MATCHED PAIR SHALL HAVE BORES AND O.D. '3 MATCHED TO 
TH3 NEAREST .0001. 

0. RADIAL PLAY .0003 *0 .0006 (EACH BEARING) 
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REQUIREMENTS 
I* GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO DUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN f7D10l5404, CLASS 2. 

MATERIALS: 

BALLS AND RINGS * CORROSION. RESISTING STEEL 
FEDERAL SPECIFICATION QQ-S-763, CLASS 440C, CONDITION A 
Rc59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-1^1, METHOD 243 
RETAINER - LINEN BASE PHENOLIC, POROSITY * Zf> MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
wira ABEC 7 . 

E. ALL CRES PARTS SHALL BE PASSIVATED PHI MIL-STD-171 
(KPS-1005I.200). 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A 2 RMS MAX. FINISH AND SHALL BE 
ENTIRELY FREE OF TOOL. CHATTER OR GRINDING MARKS, 

PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DH1AGNETIZED PRIOR TO LUBRICATION. 

G. LUBRICATE PER ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
• ON EACH PACKAGE. 

I. . PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CLASS 1). 

J. TORQUE: 

ft) *MAX AVERAGE RUNNING TORQUE OF PART 6 OM-CM UNDER 
2 POUNDS THRUST LOAD* 

b) SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. . PARTS SHALL BE MARKED FOR IDHTTIFICATION IN ACCORDANCE 
WITH ND1002019. 

L. MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 


2. DESIGN DETAIL 

A. BEARING MAI BE DEEP GROOVE, CONRAD TYPE OR ANGULAR CONTACT- 
NON-SEPARABLE. 

B. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4* 

C. RADIAL RUNOUT OF INNER RING - .0001 TiR MAX 
RADIAL RUNOUT OF OUTER RING » .0002 TIR MAX 
AXIAL RUNOUT OF INNER RING « .0001 TIR MAX 
AXIAL RUNOUT OF OUTER RING * .0002 TIR MAX 

D. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 
RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR RtEE« 

B. BORES AND O.D. *3 OF MATCHED PAIRS TO BE CODED TO NEAREST 
.0001 PER TABLE I AND PACKAGES MARKED ACCORDINOLY. 

F. EACH MATCHED PAIR SHALL HAVE BORES AND O.D.'3 MATCHED TO 
THE NEAREST .0001. 

0. RADIAL PLAY .0003 TO .0006 (BACH BEARING) 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
WENT THERERY INCURS NO RESPONSIRILITV NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS 


1. 
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2 . 


GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. PACKAGING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD III. 

MARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER 
AND LATEST REVISION LETTER. 

INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 


1. 


PARTS SHALL BE MARKED PER ND 1002019 WITH THE NASA DRAWING NUMBER, 
LATEST REVISION LETTER AND MANUFACTURER'S IDENTIFICATION. 


MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 


PARTS SHALL BE INDIVIDUALLY PACKAGED IN SEPARATE MOISTURE PROOF BAGS 
OF POLYETHYLENE OR OTHER SUITABLE MATERIAL AND ENCLOSED IN INDIVIDUAL 
4I0XES. 


3. 

4. 


MANUFACTURER SHALL MARK DATE OF LUBRICATION ON EACH UNIT PACKAGE. 


INDIVIDUAL BEARINGS MAY BE DEEP GROOVE, CONRAD TYPE, OR ANGULAR CONTACT 
N0N-SEPARABLE. PAIR SHALL BE FACE TO FACE DUPLEX HAVING PRELOAD OF 2 LB. t ( 


5. 

6. 


MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT 68*F). TABLE I 

TORQUE: MAX AVERAGE RUNNING TORQUE * 6 GM-CM UNDER SPECIFIED PRELOAD. 


7. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER RINGS. 
MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED AND BURR FREE. 


THE 


EACH MATCHEO PAIR SHALL HAVE BORES AND O.D.'S MATCHED AND 
CODED PER TABLE 11 AND PACKAGES MARKED ACCORDINGLY. 


3. DESIGN REQUIREMENTS 
A. MATERIALS 


1. BALLS AND RINGS: CORROSION RESISTING STEEL, FEDERAL SPECIFICATION QQ-S-763, 
CLASS 440C, CONDITION A, RC 56 MIN AFTER HEAT TREATMENT 
WHEN TESTED IN ACCORDANCE WITH FED-STD-151, METHOD 243. 


RETAINER: 


LINEN BASE PHENOLIC IN ACCORDANCE WITH MIL-P-79, TYPE FBE, 
FORM R EXCEPT FOR SPECIFIC GRAVITY AND WATER ABSORPTION. 
POROSITY TO BE 2% MIN. 

MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION SPECIFYING 
POROSITY AND METHOD OF MEASUREMENT- 
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B. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171, FINISH NO. 5.4. 

C. THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND POLISHED 
OR LAPPED TO A 2 RMS MAX FINISH AND SHALL BE ENTIRELY FREE OF TOOL, 

CHATTER OR GRINDING MARKS, PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS 
OR ANY OTHER IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

D. RADIAL AND AXIAL RUNOUT 

1. RADIAL RUNOUT OF INNER RING « .0001 TIR MAX 

2. RADIAL RUNOUT OF OUTER RING ■ .0002 TIR MAX 

3. AXIAL RUNOUT OF INNER RING « .0001 TIR MAX 

4. AXIAL RUNOUT OF OUTER RING « -0002 TIR MAX 

E. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

F. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE WITH ABEC 7. 
6. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

H. LUBRICATE PER ND 1002077 (VACUUM IMPREGNATION METHOD). 

I. PARTS SHALL MEET REQUIREMENT OF PARAGRAPH 2.A.f> WHEN TESTED IN ACCORDANCE 
WITH MIL-STD-206A. 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
SPECIFIED IN ND 1015404. CLASS 2. 

C. PACKAGING ANO SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD III. 

MARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER 
AND LATEST REVISION LETTER. 


2. INSPECTION AND ACCEPTANCE 


A. MECHANICAL REQUIREMENTS 


1. PARTS SHALL BE MARKED PER ND 1002019 WITH THE NASA DRAWING NUMBER, * 
LATEST REVISION LETTER AND MANUFACTURER’S IDENTIFICATION. 
MANUFACTURER’S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

2. PARTS SHALL BE INDIVIDUALLY PACKAGED IN SEPARATE MOISTURE PROOF BAGS 

OF POLYETHYLENE OR OTHER SUITABLE MATERIAL AND ENCLOSEO IN INDIVIDUAL 
BOXES. - . 


3. MANUFACTURER SHALL MARK DATE OF LUBRICATION ON EACH UNIT PACKAGE. 


INDIVIDUAL BEARINGS MAY BE DEEP GROOVE, CONRAD 


N0N-SEPARABLE. PAIR SHALL BE FACE TO FACE DUPLEX HAVING PRELOAD OF 2 LB. 


TYPE, 
EX HA 


OR ANGULAR CONTACT 


S. MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT G8*F). TABLE I 

fc. TORQUE: MAX AVERAGE RUNNING TORQUE « 6 GN-CN UNDER SPECIFIED PRELOAD. 


0.5 LB. 


7. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER RINGS. THE 
MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED AND BURR FREE. 

8. EACH MATCHED PAIR SHALL HAVE BORES ANO 0.0.1$ MATCHED AND 

COOED PER TA8LE.il AND PACKAGES MARKED ACCORDINGLY. 


B. ALL CRES PARTS SHALL BE PASSIVATED PER NIL-STD-171, FINISH NO. 5.4. 

C. THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND POLISHED 
OR LAPPEO TO A 2 RMS MAX FINISH AND SHALL BE ENTIRELY FREE OF TOOL, 

CHATTER OR GRINDING NARKS, PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS 
OR ANY OTHER IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

D. RADIAL AND AXIAL RUNOUT 

1. RADIAL RUNOUT OF INNER RING • .0001 TIR MAX 

2. RADIAL RUNOUT OF OUTER RING » .0002 TIR MAX 

3. AXIAL RUNOUT OF INNER RING ■ .0001.TIR MAX 

4. AXIAL RUNOUT OF OUTER RING ■ -0002 TIR MAX 

E. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, SECTION 4. 

F. UNLESS SPECIFIED OTHERWISE. TOLERANCES SHALL BE IN ACCORDANCE WITH ABEC 7. 

G. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

H. LUBRICATE PER ND 1002077 (VACUUM IMPREGNATION METHOO). 

I. PARTS SHALL MEET REQUIREMENT OF PARAGRAPH 2.A.6 WHEN TESTED IN ACCORDANCE 
WITH MIL-STD-206A. 


3. 


DESIGN REQUIREMENTS 
A. MATERIALS 

1. BALLS AND RINGS: 


CORROSION RESISTING STEEL, FEDERAL SPECIFICATION QQ-S-763, 
CLASS 440C, CONDITION A, RC 56 MIN AFTER HEAT TREATMENT 
WHEN TESTED IN ACCORDANCE WITH FED-STD-151, METHOD 243. 


© REPLACES REV B WITH CHANGES 


2. RETAINER: LINEN BASE PHENOLIC IN ACCORDANCE WITH MIL-P-79, TYPE FBE, 

FORM R EXCEPT FOR SPECIFIC GRAVITY WATER ABSORPTION AND ELECTRICAL CHARACTERISTICS 
POROSITY TO BE 2* MIN. 

MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION SPECIFYING 
POROSITY AND METHOD OF MEASUREMENT. - - 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS 
1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN HD1015404# CUSS 2. 

C. MATERIALS: 

BALLS AND RINGS - CRES AISI 440C 

FEDERAL SPECIFICATION QQ-S-763, CUSS 440C, CONDITION A 
Rc59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-l5l» METHOD 243 
RETAINER - LINEN BASE PHENOLIC, POROSITY * 2% MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABBC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED FHR MIL-STD-171 
(KPS-1005I.200). 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR UPPED TO A 2 RMS MAX. FINISH AND SHALL BE 
ENTIRELY FREE OF TOOL. CHATTER OR GRINDING MARKS, 

PITS (OVER .0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DBIAGNETIZED PRIOR TO LUBRICATION. 

G. LUBRICATE PER ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
• ON EACH PACKAGE. 

I. . PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CUSS 1). 

J. TORQUE: 

ft) MAX AVERAGE RUNNING TORQUE OF PART 6 GM-CM UNDER 
2 POUNDS THRUST LOAD. 

b) SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. . PARTS SHALL BE MARKED FOR IDH?TIFICATION IN ACCORDANCE 

WITH ND1002019. 

L. MANUFACT URER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 


2. DESIGN DETAIL 

A. BEARING MAY BE DEEP GROOVE, CONRAD TYPE OR ANGULAR CONTACT- 
FON-SEPARABLE. 

B. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4* 

C. RADIAL RUNOUT OF INNER RING - .0001 TIR MAX 
RADIAL RUNOUT OF OUTER RING « .0002 TIR MAX 
AXIAL RUNOUT OF INNER RING - .0001 TIR MAX 
AXIAL RUNOUT OF OUTER RING « .0002 TIR MAX 

D. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 
RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

E. BORES AND O.D. *S OF MATCHED PAIRS TO BE CODED TO NEAREST 
.0001 PER TABLE I AND PACKAGES MARKED ACCORDINGLY. 

F. EACH MATCHED PAIR SHALL HAVE BORES AND O.D. »S MATCHED TO 
THE NEAREST .0001. 

G. RADIAL PUT .0003 TO .0006 (EACH BEARING) 

H. BEARING SHALL MEET THE REQUIREMENTS OF PROCUREMENT 
SPECIFICATION ND1002124. 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN WD1015404# CLASS 2. 

C. MATERIALS: CORROSIOW RESISTING STEEL. 

BALLS AND RINGS - 

FEDERAL SPECIFICATION QQ-S-763, CLASS 440C, CONDITION A 
Rc59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243 _ 

RETAINER - LINEN BASE PHENOLIC, POROSITY • 2% MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KPS-1005I.200) 

THE BA LIS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLTSHED OR LAPPED TO A 2 RMS MAX. FINISH AND SHALL BE ENTIRELY 
FREE OF TOOL, CHATTER OR GRINDING MARKS, PITS (OVER .0015 DIA.) 
OR RUST, SOFT SPOTS OR ANY OTHER IMPERFECTIONS VIEWED UNDER 
10X MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

0. LUBRICATE HSR ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
OK EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CLASS 1). 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. PARTS SHALL BE MARKED FOR IDQfTIFICATION IN ACCORDANCE 
WITH ND1002019. 

L. MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
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A. INTERPRET CRAVING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN HD1015404, CLASS 2. 

MATERIALS. ."STWLT - 

FEDERAL SPECIFICATION QO-S-763, CLASS 440C, CONDITION A 
Rc59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243 
RETAINER - LINER BASE PHENOLIC, POROSITY • 2% MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KP5-1005I.200) 

THE BA LIS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
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PR EE OF TOOL, CHATTER OR GRINDING MARKS, PITS (OVER .0015 DIA.) 
OR RUST, SOFT SPOTS OR ANY OTHER 3WBRPECTI0NS VIEWED UNDER 
1UX MAGNIFICATION• 

P. ALL BEARINGS SHALL BE DEMAGNETIZED IHIOR TO LUBRICATION. 

G. LUBRICATE IER HD1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
OK EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CLASS 1). 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
VI1H ND1002019. 

L. MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 

2. DESIGN DETAIL 

* A. DEEP GROOVE, CONRAD TYPE. 

B. PARTS SHALL BK GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 

SECTION 4. 

C. RADIAL RUNOUT OF INNER RING • .000050 TIR MAX 
RADIAL RUNOUT OF OUTER RING * .000100 TIR MAX 
AXIAL RUNOUT OF INNER RING • .000100 TIR MAX 
AXIAL RUNOUT OF OUTER RING « .000200 TIR MAX 

D. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND O U TER 
RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000020 
INCREMENT PER TABLE II AND PACKAGES MARKED 
ACCORDINGLY. 

E. BORES AND O.D.*3 TO BE CODED TO NEAREST .000025 PER TABLE I 
AND PACKAGES MARKED ACCORDINGLY. 

F. DIMENSIONS SHOWN APPLY AT 68°F. 

0. RADIAL TLAY .0003 to .0006. 
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B. SUPPLIER SHALL CONFORN TO QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

C. PACKAGING AND SHIPPING IN ACCORDANCE WITH NO 1002215 , CLASS I 
HARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER 
AND LATEST REVISION LETTER. 

2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 

1. PARTS SHALL BE NARKED PER NO 1002019 WITH THE NASA DRAWING NUMBER, 
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REQUIREMENTS 
1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404# CUSS 2. 


C. MATERIALS: 

BALLS AND RINGS - CRES AISI liUOC 

FEDERAL SPECIFICATION QQ-S-763, CUSS 440C, CONDITION A 

Rc^9 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
'WITH FED-STD-151, METHOD 243 . 

RETAINER - LINEN BASE PHENOLIC, POROSITY * 2% MTU. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KPS-1005I.200) 

THE BA LIS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR UPPED TO A 2 RMS MAX. FINISH AND SHALL BE ENTIRELY 
FREE OF TOOL, CHATTER OR GRINDING MARKS, PITS (OVER .0015 DIA.) 
OR RUST, SOFT SPOTS OR ANY OTHER IMPERFECTIONS VIEWED UNDER 
10X MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

G. LUBRICATE HSR ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CUSS 1). 

J. TORC'UE SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH ND1002019. 

L. MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 

2. DESIGN DETAIL 

‘ A. DEEP GROOVE, CONRAD TYPE. 

B. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 

SECTION 4. 

C. RADIAL RUNOUT OF INNER RING « .000050 TIR MAX 
RADIAL RUNOUT OF OUTER RING * .000100 TIR MAX 
AXIAL RUNOUT OF INNER RING * .000100 TIR MAX 
AXIAL RUNOUT OF OUTER RING * .000200 TIR MAX 

D. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 
RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000020 

INCREMENT PER TABLE II AND PACKAGES MARKED 

ACCORDINGLY. 

E. BORES AND O.D.*3 TO BE CODED TO NEAREST .000025 PER TABLE I 
AND PACKAGES MARKED ACCORDINGLY. 

F. DIMENSIONS SHOWN APPLY AT 68°F. 

G. RADIAL PUY .0003 to .0006. 


H. BEARING SHALL MEET THE REQUIREMENTS OF PROCUREMENT 
SPECIFICATION ND1C02124. 
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REQUIREMENTS 
I* GENERAL 

A, INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404# CIASS 2. 

(Al) c. MATERIALS: 

v/ BALLS AND RINGS - CORROSION RESISTING STEEL 

FEDERAL SPECIFICATION QQ-S-763, CLASS UOl+C, CONDITION A 
Rc59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 21*3. 

RETAINER - LINEN BASE JHENOLIC, POROSITY - 2f> MIN. 

D. UNLESS SPECIFIED OTHHWISE, TOLSRANCES SHALL BE IN ACCORDANCE 
WITH ABBC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KR>-10051.200) 

THE BALLS AND RUNNING SURFACES OF RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A 2 RMS MAX. FINISH AND SHALL BE 
ENtIRoLY FR&& OF TOOL, CHAni^ii OR GRIKLxRG HARKS, FITS (OVER 
.0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER IMPERFECTIONS 
VIEWED UNDER 1QX MAGNIFICATION. 

F. ALL BEARINGS SHALL BE D0*AGNETIZED PRIOR TO LUBRICATION. 

G. LUBRICATE PER ND1002090. 

H. MANUFACTURE SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.li 
CUSS 1). 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH WD1002019. 

L. MANUFACTURE SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 

2. DESIGN DETAIL 

A. DEEP GROOVE, COE AD TYPE. 

B. PARTS SHALL BE GAGE IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 

C. RADIAL RUNOUT OF INNER RING * .000050 TIR MAX 
RADIAL RUNOUT OF OUTE RING « .000100 TIR .MAX 
AXIAL RUNOUT OF INNE RING ■ .000100 TIR MAX 
AXIAL RUNOUT OF OUTER RING - .000200 TIR MAX 

D. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 
RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000020 
INCREMENT PER TABLE II AND PACKAGES MARKED 
ACCORDINGLY. 

B. BORES AND~0.D. *S TO BE CODED TO NEAREST .000025 PER 
TABLE I AND PACKAGES MARKED ACCORDINGLY. 


F. DIMENSIONS SHOWN APPLY AT 68°F. * 

G. RADIAL PLAY .0003 TO .0006. 


I. TORQUE: MAX AVERAGE RUNNING TORQUE 14,000 MG-MM 

35,500 MG-MM MAX PEAK UNDER 400 GMS THRUST LOAD. 
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REQUIREKENTS 

1. GENERAL 

A. INTERPRET DRAWINO IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404, CUSS 2. 

7U C. MATRIALS: 

BALLS AND RINGS - CORROSION RESIS T ING STEEL- 

FEDERAL S PECIF ICATION QQ-S-763, CLASS 404C, CONDITION A 
Rc59 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243. 

RETAINER - LINEN BASE PHENOLIC, POROSITY * 2 % MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOIERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

K. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
<KFfc-1005l.200) 

THE PALLS AND PUNNING SURFACES OF PIP 1 ? SHALL BN GROUND AND 
POLISHED OR LAPPED TO A~2 RMS MAX. FINISH AND SHALL’BE 
ENTIRELY FREE OF TOOL. CHATTER OR GRINDING MARKS. FITS (OVER 
.0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER IMPERFECTIONS 
VIEWED UNDER 1QX MAGNIFICATION. 

F. AIL BEARINGS SHALL BE WAONBT IZ ED PRIOR TO LUBRICATION. 

G. LUBRICATE PER ND1002090. 

H. MANUFACTURE SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CUSS 1). 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. PARTS SHALL BB MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH ND1002019. 

L. MANUFACT URE SHALL PROVIDE WRITTE INFORMATION IDENTIFYING 
TYPE OF PHEOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMET, OP RETAINER MATERIAL. 

2. DESIGN DETAIL 

A. DEP GROOVE, COEAD TYPE. 

B. PARTS SHALL BE GAGE IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 

C. RADIAL RUNOUT OF INNER REG •. .000050 TIP MAX 
RADIAL RUNOUT OF OUTER RING » .000100 TIR .MAX 
AXIAL RUNOUT OF INNER RING • .000100 TIR MAX 
AXIAL RUNOUT OF OUTER RING « .000200 TIR MAX 

D. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 
RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000020 
INCREMENT PER TABLE II AND PACKAGES MARKED 
ACCORDINGLY. 

B. BORES AND'O.D. *S TO BE CODED TO NEAREST .000025 PER 
TABLE I AND PACKAGES MARKED ACCORDINGLY. 

F. DIMENSIONS SHOWN APPLY AT 68°P. * 


G. RADIAL PLAY .0003 TO .0006. 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
SPECIFIED IN NO 1015404, CLASS' 2. 

C. PACKAGING AND SHIPPING IN ACCORDANCE WITH ND1002215,CLASS A 

NARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER 
AND LATEST REVISION LETTER. 

2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS 

1. PARTS SHALL BE MARKED PER HD 1002019 WITH THE NASA DRAWING NUMBER, 

LATEST REVISION LETTER AND MANUFACTURER'S IDENTIFICATION. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. 

2. PARTS SHALL BE INDIVIDUALLY PACKAGED IN SEPARATE MOISTURE PROOF BAGS 
OF POLYETHYLENE OR OTHER SUITABLE MATERIAL AND ENCLOSED IN INDIVIDUAL 
BOXES. 

3. MANUFACTURER SHALL NARK DATE OF LUBRICATION ON EACH UNIT PACKAGE. 

4. DEEP GROOVE.-CONRAD TYPE BEARING WITH PHENOLIC RETAINER. 

3. MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT M*F) TABLE. I. 

A. TORQUE: MAX AVERAGE RUNNING TORQUE » 14.000 NG-NH (35.500 M6-MM MAX PEAK) 
UNDER 400 GMS.THRUST LOAD. 

7. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER RINGS. THE MARK 
SHALL BE PERMANENTLY ENGRAVED OR ETCHED AND BURR FREE. 

ECCENTRICITY TO BE CODEO PER TABLE ft-AND - ’ ^ - L ' iZ 

PACKAGES NARKEO ACCORDINGLY. 

0. BORES AND O.O.'S TO BE CODED PER TABLE III AND - ~~ * » 

PACKAGES MARKED ACCORDINGLY. 

4, RADIAL PLAY ■ .0005 TO .OOOG. 

3. DESIGN REQUIREMENTS 

A. MATERIALS ,• 

1. BALLS ANO RINGS: CORROSION RESISTING STEEL, FEDERAL SPECIFICATION 

QQ-S-7G3, CLASS 440C, CONDITION A, RC 5G MIN AFTER 
HEAT TREATMENT WHEN TESTED IN ACCORDANCE WITH 
FED-STD-151, HETHOO 243. 

2. RETAINER: LINEN BASE PHENOLIC IN ACCORDANCE WITH MIL-P-74. TYPE FBE, 

FORM REXCEPT FOR SPECIFIC GRAVITY AND WATER ABSORPTION. 
POROSITY TO BE 2X MIN. 

MANUFACTURER SHALL PROVIOE WRITTEN INFORMATION SPECIFYING 
POROSITY ANO METHOD OF MEASUREMENT. 
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REQUIREMENTS 
X* GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404, CUSS 2. 

C. MATERIALS: 

BALLS AND RINGS - CRES AISI 44OC 

FEDERAL SPECIFICATION QQ-S-763, CLASS 404C, CONDITION A 

Rc5>9 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243. 

RETAINER - LINEN BASE IHENOLIC, POROSITY » 2* MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOIERANCES SHALL BE IN ACCORDANCE 
WITH ABEC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KFB-1005I.200) 

THE BALLS AND RUNNING SURFACES OP RINGS SHALL BE GROUND AND 
POLISHED OR LAPPED TO A 2 RKS MAX. FINISH AND SHALL BE 
ENTIRELY FREE OF TOOL, CHATTER OR GRINDING MARKS, PITS (OVER 
.0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER IMPERFECTIONS 
VIEWED UNDER 1QX MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

G. LUBRICATE PER ND1002090. 

H. MANUFACTURES SHALL MARK DATE WHEN BEARING WAS LUBRICATED 
ON EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CUSS 1). 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-206A. 

K. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE 
WITH ND1002019. 

L. MANUFACTURES SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 
TYPE OF PHENOLIC, CHEMICAL COMPOSITION, POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 


2 . 


DESIGN DETAIL 

A. DEEP GROOVE, CONRAD TYPE. 


B. 

C. 


PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 


RADIAL RUNOUT OF INNER RING ■ .000050 TTR MAX 
RADIAL RUNOUT OF OUTER RING ■ .OOOIOO TIR.MAX 
AXIAL RUNOUT OF INNER RING ■ .000100 TIR MAX 
AXIAL RUNOUT OF OUTER RING ■ .000200 TIR MAX 


MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 
RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 


ECCENTRICITY TO BE CODED TO NEAREST .000020 
INCREMENT PER TABLE II AND PACKAGES MARKED 
ACCORDINGLY. 


BORES AND'O.D.*S TO BE CODED TO NEAREST .000025 PER 
TABLE I AND PACKAGES MARKED ACCORDINGLY. 


F. 

G. 

H. 


DIMENSIONS SHOWN APPLY AT 68°F.• 
RADIAL PLAY .0003 TO .0006. 


BEARING SHALL MEET THE REQUIREMENTS OF PROCUREMENT 
SPECIFICATION ND1002124. 


I. TORQUE: 


MAX AVERAGE RUNNING TORQUE 14,000 MG-MM 
35,500 M&-MM MAX PEAK UNDER 400 GMS THRUST LOAD 
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REQUIREMENTS 
1. GENERAL 


A* INTERPRET DRAWING IN ACCORDANCE WITH STAND'IDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404* CLASS 1. . 

i m * 

C. MATERIALS: 

» BALLS AND RINGS - CORROS\ON RESISTING STEEL. 

FEDERAL SPECIFICATION QQ-S-763, CLASS 440C, CONDITION A 
Rc59 KIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-151, METHOD 243- 
RETAINER - LINEN BASE PHENOLIC, POROSITY ■ 1-1/2* MIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH ABBC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 
(KPS-1005I.200). 

THE BALLS AND RUNNING SURFACES OF RINGS SHALLBE GROUND AND 
POLISHED OR LAPPED TO A 5 RMS MAX. FINISH AND SHALL BE 
FWTTPFLY WMF OF TV>OL, f!F*T*W*F OF OFT|lT>TWG KAFKP % PITS 
(OVER .0015 DIA.) OR RUST. SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

,F. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

G. LUBRICATE PER ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED ON 
EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CLASS 1). 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH* MIL-STD-206A. 

K. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE WITH 
ND1002019. 

L. * MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION ID E NT IFY I N G 

TYPE OF IHENOLIC, CHEMICAL COMPOSITION; POROSITY AND METHOD * 
OF MEASUREMENT, OF RETAINER MATERIAL. 

DESIGN DETAIL 

A. ANGULAR CONTACT, NON-SEPARABLE, EXTENDED INNER RING. 

B. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 

C. RADIAL RUNOUT OF INNER RING ■ .000050 TIR MAX. 

RADIAL RUNOUT OF OUTER RING - .000100 TIR MAX. 

AXIAL RUNOUT OF INNER RING - .000100 TIR MAX. 

AXIAL RUNOUT OF OUTER RING * .000100 TIR MAX. 

D. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 

. RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000020 
INCREMENT PER TABLE II AND PACKAGES MARKED . 

ACCORDINGLY. 

B. BORES AND O.D. »S TO BE CODED TO NEAREST .000050 PER TABLE I 
AND PACKAGES MARKED ACCORDINGLY. . 

F. DIMENSIONS SHOWN APPLY AT 68°P. 

G. CONTACT ANGLE » 25 0 (REF). 

H. RADIAL PLAY .0005 TO *0006. 
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REQUIREMENTS 
X* GENERAL 

A. IH TERPK E T DRAWIHO II ACCORDANCE WITH STAID ARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL COIFORM TO QUALITY ASSURAJICK AID RELIABILITY 

PROVISIONS SPECIFIED II BD10l540ll, CLASS 1._ 

_ * ' l- 

® C. MTBRIALSt SITO a ^CORROSTOH RESISTING 

FEDERAL SPECIFIC JCTIOH T&-S-763, CLASS UkOC, CONDITIOI A 
Rc59 MIR AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 

WITH PED-STD-151, METHOD 2l*3. _ * • 

RETAIN® • LINEN BASE fflSNOLIC, POROSITY • 1-1/2% MIR. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH A8BC 7. 

B. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 

TfffPRAS* 1 ANU°RUNNING SURFACES OF RINGS SHALL® GROUND AND 
POLISHED OR LAPPED TO A 5 RMS MAX. FINISH AND SH»LL BE 
■ >v- ENTIRELY WEE OF TOOL,_CHATTER_OR GRINDIN G M AR KS, PITS : v 
IOVJSH • UUXp uu,) un ftuoxj Mri SrCiiJ C*. Ama 
IMPERFECTIONS VIEWED UNDER 1CK HAOBIFICATIOI. 

F. ALL BEARHOS SHALL BE DEMAGNETIZED PRIOR TO LDBRICATIOH. 
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0. LUBRICATE PER HD1002090. ... 

B. MAIUFACTURER SHALL MURK DATE WHBB BEAR 110 HAS LUBRICATED OB 
BACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY FER MIL- P-116 (KES-1003D.1, 

CLASS 1). : 

j. TORQUE SHALL BB TESTED II ACCORDAHCS HITS'MIL-STD-206A. 

I. PARTS SHALL BB MARKED FOR ID M T IFIC ATIOB IB ACCORDAICB WITH 
ID1002019. 
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OF MKASUREMERT, OF HBTAHER MATERIAL. 

2. DBSIOI DETAIL 
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8BCTIGB k. 
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RADIAL RUBOUT OF OUTER RIBO ■ .000100 TIR MAX. 

AXIAL RUKOUT OF IBBER RIHO • .000100 TIR MAX. 

AXIAL RUIOUT OF OUTER RIBO • .000100 TIR MAX. 

D. MARK IKK POIRT OF BCCEBTRICITY OR BOTH TIBER ABD OU TER 
RIBOS. THB MARK SHALL BB FERMAHERTLY EBORAVED OR ETCHED 
ABD BURR RB. 

BCCBBTRICITY TO BB COMB TO REAREST .000020 
IHCRBKEHT PER TABLE II AID PACKAGES MARKED . 

ACCORDIKGLX. . 

B. BORES ABD O.D.'S TO BE CODED TO BEARBST .0000^0 PER TABLE X 
AID PACKAGES MARKED ACCORDIKQLY. . . 

F. DIKEB3I0KS SHOWI APPLY AT 6I)*F. 

S. COBTACT ABOLB » 25 # (REF). 

H. RADIAL PLAT .0005 Sp *0006. 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
SPECIFIED IN NO 1015404. CUSS 1. 

C. PACKAGING AND SHIPPING IN ACCORDANCE WITH NO 1002215., CLASS X 
MARKING OF EXTERIOR SHIPPING CONTAINER SHALL INCLUDE NASA DRAWING NUMBER 
AND UTEST REVISION LETTER. 

2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 

1. PARTS SHALL BE NARKED PER NO 100201T WITH THE NASA DRAWING NUMBER. 
UTEST REVISION LETTER AND MANUFACTURER'S IDENTIFICATION. 

MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR PACKAGE... 

2. PARTS SHALL BE INDIVIDUALLY PACKA6ED IN SEPARATE MOISTURE PROOF BAGS 
OF POLYETHYLENE OR OTHER SUITABLE MATERIAL AND ENCLOSED IN INDIVIDUAL 
BOXES. 

3. MANUFACTURER SHALL MARK OATE OF LUBRICATION ON EACH UNIT PACKAGE. 

4. ANGULAR CONTACT. NON-SEPARABLE. EXTENDEO INNER RING BEARING WITH 
PHENOLIC RETAINER. 

5. MECHANICAL DIMENSIONS: AS SHOWN (APPLY AT G8*F). TABLE I 

t. TORQUE: MAX AVERAGE RUNNING TORQUE ■ It.5 GN-CM (48.5 GM-CM MAX PEAK) 
UNDER 5 LBS THRUST LOAD. 

7. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER RINGS. THE 
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AND PACKAGES NARKED ACCORDINGLY. 

8. BORES AND 0.0. 'S TO BE CODED PER TABLE III ANO ^ *- * 

PACKAGES NARKED ACCORDINGLY. 
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’ POROSITY TO BE 1-1/2* MIN. 

MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION SPECIFYING 
POROSITY ANO METHOD OF MEASUREMENT. V " : ; 
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REQUIREMENTS 
X• GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE AND RELIABILITY 
PROVISIONS SPECIFIED IN ND1015404* CLASS 1. 

C. MATERIALS: 

BALLS AND RINGS - CRES AISI 440C 

FEDERAL SPECIFICATION QQ-S-763, CLASS 440C, CONDITION A 
Rc$9 MIN AFTER HEAT TREATMENT WHEN TESTED IN ACCORDANCE 
WITH FED-STD-1^1, METHOD 243- , . 

RETAINER - LINEN BASE PHENOLIC, POROSITY * 1-1/2% KIN. 

D. UNLESS SPECIFIED OTHERWISE, TOLERANCES SHALL BE IN ACCORDANCE 
WITH A8EC 7. 

E. ALL CRES PARTS SHALL BE PASSIVATED PER MIL-STD-171 

(KPS-1005I.200). _ 

THE BALLS AND RUNNING SURFACES OF RINGS SHALLBF GROUND AND 
POLISHED OR LAPPED TO A 5 RMS MAX. FINISH AND SH*LL BE 
ENTIRELY FREE OF TOOL, CHATTER OR GRINDING MAR KS, PITS 
(OVER .0015 DIA.) OR RUST, SOFT SPOTS OR ANY OTHER 
IMPERFECTIONS VIEWED UNDER 10X MAGNIFICATION. 

F. ALL BEARINGS SHALL BE DEMAGNETIZED PRIOR TO LUBRICATION. 

0. LUBRICATE HSR ND1002090. 

H. MANUFACTURER SHALL MARK DATE WHEN BEARING WAS LUBRICATED ON 
EACH PACKAGE. 

I. PARTS PREPARED FOR DELIVERY PER MIL-P-116 (KES-1003D.1, 

CLASS 1). 

J. TORQUE SHALL BE TESTED IN ACCORDANCE WITH' MIL-STD-206A. 

K. PARTS SHALL BE MARKED FOR IDENTIFICATION IN ACCORDANCE WITH 
ND1002019. 

L. ‘ MANUFACTURER SHALL PROVIDE WRITTEN INFORMATION IDENTIFYING 

TYPE OF JHENOLIC, CHEMICAL COMPOSITION; POROSITY AND METHOD 
OF MEASUREMENT, OF RETAINER MATERIAL. 

2. DESIGN DETAIL 

A. ANGULAR CONTACT, NON-SEPARABLE, EXTENDED INNER RING. 

B. PARTS SHALL BE GAGED IN ACCORDANCE WITH AFBMA STANDARDS, 
SECTION 4. 

C. RADIAL RUNOUT OF INNER RING * .000050 TIR. MAX. 

RADIAL RUNOUT OF OUTER RING * .000100 TIR MAX. 

AXIAL RUNOUT CF INNER RING * .000100 TIR MAX. 

AXIAL RUNOUT OF OUTER RING * .000100 TIR MAX. 

D. MARK HIGH POINT OF ECCENTRICITY ON BOTH INNER AND OUTER 
RINGS. THE MARK SHALL BE PERMANENTLY ENGRAVED OR ETCHED 
AND BURR FREE. 

ECCENTRICITY TO BE CODED TO NEAREST .000020 
INCREMENT PER TABLE II AND PACKAGES MARKED 
ACCORDINGLY. 

E. BORES AND O.D. *S TO BE CODED TO NEAREST .000050 PER TABLE I 
AND PACKAGES MARKED ACCORDINGLY. . 

F. DIMENSIONS SHOWN APPLY AT 68°F. 

G. CONTACT ANGLE * 25° (REF). 

H. RADIAL PLAY .0005 TO .0000. 

I. BEARING SHALL MEET THE REQUIREMENTS OF PROCUREMENT 
SPECIFICATION ND1002124. 
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MOTES* 

I. INTERPRET CM® IN ACCORDANCE WITH MIL-D-70327- 

t. GENERAL MACH I Ml MG STANDARDS IN ACCORDANCE WITH HD 1002076. 

S.UNLESS OTHERWISE SPECIFIED •* 

«l.^ FINISH ALL CNER 

b. V BREAK SHARP CORNERS IN ACCORDANCE WITH ND 1002078. 

* REMOVE BURRS IN ACCORDANCE WITH ND 1002013. 

5-HEAT TREAT (STABILIZE AND STRESS RELIEVE) PER ND1002M4. 

S. IDENTIFY USING NASA DWG HO. REVISION LETTER > AND 

MANUFACTURERS SYMBOL IN ACCORDANCE WITH ND100201Si.- 
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MOTES: 

’.INTERPRET DWG IN ACCORDANCE WITH MU--D- 10327 . umo _ 9n - fl 

2. GENERAL- MACHINING STANDARDS IN ACCORDANCE WITH ND 1002078 . 

3 . UNLESS OTHERWISE SPECIFIED• 

*b. ^BREa'k SHARP CORNERS IN ACCORDANCE WITH ND 1002018 . 

Ai REMOVE BURRS IN ACCORDANCE WITH ND 1002013 . 

5 * HE AT TREAT (STABILISE. AND STRESS RELIEF^ PER ND 10020 DE- 
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MANUFACTURERS SYMBOL. IN ACCORDANCE WITH ND 1002019 . 
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NOTES- 

1. INTERPRET DWG IN ACCORD WITH MlL-D-10321. 

2. GENERAL MACHINING STANDARDS IN ACCORD VJlTH ND 1002018. 

3. UNLESS OTHERWISE. SPECIFIED *• 

a.,63/FINISH ALL OVER. 

b. V BREAK SHARP CORNERS IN ACCORD VJlTH ND 1002018. 

4. REMOVE BURRS IM ACCORD WITH ND 1002013. 

5. FINISH - ANODl’EE PER MIL-A*8G2S, TVPE. H CRPS.IOOSA.200) 
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MOTICI — WHIM BOVfBMWIBT BBAWINBS. BBtCIFICATtONS. OR OTNIR DATA 
AM HMD FOR ANY FUBFOBt OTMIR THAN IN CONNfCTION WITH A OfRINITCLY 
RKLATID ROVIRHNINT RROCURtNINT ORIRATION. INC UNITtO SYATtt ROVtRN- 
NCHT TNIRKBV INCURS NO RCSRONSIBILITY NOR ANY OBLIGATION WHATSOCVCR; 
ANB TUI PACT THAT TNS BOVIRNNINT NAT NAYS RORNWLATCD. PURNISMIB. OR 
IN ANY WAV SORB!ItO TNC SAIB ORAWINBS. SBtCfPKATIONS OR OTHtR OATA IS 
NOT TO M MBARMO BY INRUCATION OR OTNCNWISt AS IN ANY NANNCR 
LICCNSINS TNI HOLOCR OR ANY OTHER RtRSON OR CORPORATION. ON CORYIT- 
I NO ANY RIGHTS OR RtRNISSION TO NANUPACTUM. USA. ON SCLL ANY 
RATCNTtO INVENTION THAT NAY IN ANY WAY M RELATSB THERETO. 


RBQUIREMEHTS: 
X* GENERAL: 


A. IHTBRPRET DRAWING I* ACCORDANCE WITH STANDARDS PRESCRIBED BY \ 

ML-D-70327. \ 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10l54Q4i CLASS 3. 

O. SCREWS SHALL BE MANUFACTURED IN ACCORDANCE WITH FEDERAL SPEC. 
FF-S-86; TYPE VI, NAS 1352 (FOR COARSE THREAD SERIES) AND 
HAS 1351 (FOR FINE THREAD SERIES) 

INSPECTION AND ACCEPTANCE: 

A. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH NASA DRAWING 
NUMBER, REVISION LETTER, DASH NUMBER, AND MANUFACTURER'S PART 
NUMBER PER MIL-STD-129. 

B. DIMENSIONS AS SHOWN. NOTE THAT DIMENSIONS ARE IDENTICAL WITH 
NAS 1351 , NAS 1352 EXCEPT FOR LENGTHS. 

C. T"" ™™ LENGTH (L t ) SCREWS HAVING A LENGTH LESS THAN THE MINIMUM 
BASIC THREAD LENGTH, SHALL BE THREADED AS CLOSE TO THE HEAD AS 
PRACTICABLE. 

D. LOCKING LENGTH (M) - MINIMUM OF FIVE (5) 

REGION OF MINIMUM BIGAGEMENT WITH FULL FEMALE THREAD REQUIRED 
TO MEET MIL-F-18240 REQUIREMENTS. LOCKING ELEMBIT WITHIN "M 
REGION MOST DEVELOP REQUIRED TORQUE WHEN TESTED IN ACCORDANCE 
WITH MIL-F-l82kO. LENGTH OP LOCKING ELEMENT MAY BE MORE OR 
r.ggg thaw «M" PROVIDING ALL OTHER RBQUIRBOiTS ARE MET. 

• g. LENGTH OF POINT LEAD (N) - ONE (1) COMPLETE THREAD PLU3 
UNTHREAD® PORTION OF BID. FOR EASE OF STARTING, LOCKING 
ELBIENT SHALL NOT BE EFFECTIVE WITHIN THIS AREA. 


3. DESIGN RBQUIRBMBIT3: 

A. SELF-LOCKING ELBIENT SHALL BE STRIP TYPE IN ACCORDANCE WITH 
MIL-F-18240. 

B. MATERIAL: CRES IN ACCORDANCE WITS.FF-S-86. 

C. FIMVbVU P4SSIVNT6 »W ACCORDANCE H/VTH FF-S-8G 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS DRAWING. 


- HEAD MARKING* OF 

SIX (Q>\ DOTS,RAISED OR DEPRES- 
. SED, IS REQUIRED TOP OR S\DE 
\ LOCATION OPTIONAL. 

\ (SCREW SIZE NO. 4 AND 
\ LARGER) 

\ SO* TO 4S° - 
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RMUIHKMKHTS: \ V.O 

1. GENERAL: \ ^ 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY \ 

WL-D-70327. N 

Bo SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10l5404» CLASS 3o 

e. SCREWS SHALL BE MANUFACTURED IN ACCORDANCE WITH FEDERAL SPEC. 
PF-S-86; TYPE VI, NAS 1352 (FOR COARSE THREAD SERIES) AND 
HAS 1351 (FOR FINE THREAD SERIES) 

2, INSPECTION AND ACCEPTANCES 

A PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH NASA DRAWING 
A * 5^S7^?s!oN LBTTKR, DASH NUMBER, AMD MANUFACTURER-3 PART 
NUMBER PER MIL-STD-129. 

B. DIMENSIONS AS SHOWN. NOTE THAT DIMENSIONS ARE IDHITICAL WITH 
MAS 1351 , MAS 1352 EXCEPT FOR LENGTHS. 

C. THREAD LENGTH (L t ) SCREWS HAVING A LENGTH LESS THEM^MUM 

BASIC THREAD LENGTH, SHALL BE THREADED AS CLOSE TO THE HEAD AS 
PRACTICABLE. 

D. LOCKING LENGTH (M) - MINIMUM OF FIVE (5) TOR ^£TOTIS^ 

REGION OF MINIMUM ENGAGEMENT WITH FULL F3JALE 

TO MEET MTL— F-l82ii.O REQUIREMENTS. ' LOCKING ELEMENT WITHIN M 
REGION MUST DEVELOP REQUIRED TORQUE WHEN TESTED INACCORDANCE 
WITH MIL-F-l82liO. LENGTH OF LOCKING ELEMEMT MY BE MORE OR 
LESS THAN "M" PROVIDING ALL OTHER RHOUIREMaiTS ARE MET. 

•« naiGTH OF POINT LEAD (H) - ONE (1) COMPLETE THREAD PLU3 
' UNTHREADS) PORTION OP BID . FOR EASE OP STARTING, LOCKING 
B.BU9IT SHALL HOT BE EFFECTIVE WITHIN THIS AREA. 

3. DESIGN RBQ.UYRBQ9T3: 

A. SELF-LOCKING ELBIENT SHALL BE STRIP TYPE IN ACCORDANCE WITH 
MIL-F-I824.O. 

B. MATERIAL: CRES IR ACCORDANCE WITH.JF-3-86. 

C. P4SSWKT6 W ACCORDANCE \AllTV\ FF-5-8& 

PROCURE ONLY PROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS DRAWING. 
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RHUIHEMHHT3: \ 

X. GENERAL* \ (' 

Am INTERPRET DRAWING II ACCORDANCE WITH STANDARDS PRESCRIBED BY \ 
MIL-D-70327. 

Bo SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404* CLASS 3* 

G. SCREWS SHALL BE MANUFACTURED IN ACCORDANCE WITH FEDERAL SPEC, 
FF-S-86; TYPE VI, NAS 1352 (FOR COARSE THREAD SERIES) AND 
NAS 1351 (FOR FINE THREAD SERIES) 

2. INSPECTION AND ACCEPTANCE: 

A. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH NASA DRAWING 
NTTVAFR, REVISION LETTER, DASH NUMBER, AND MANUFACTURER'S PART 
NUMBER PER MIL-STD-129. 

B. DIMENSIONS AS SHOWN. NOTE THAT DIMENSIONS ARE IDENTICAL WITH 
NAS 1351 » NAS 1352 EXCEPT FOR LENGTHS. 

C. THREAD LENGTH (L*-) SCREWS HAVING A LENGTH LESS THAN THE MINIMUM 
BASIC THREAD LENGTH, SHALL BE THREADED AS CLOSE TO THE HEAD AS 
PRACTICABLE. 

D. LOCKING LENGTH (M) - MINIMUM OF FIVE (5) THREAD PITCHES. ^ 
REGION OF MINIMUM ENGAGEMEN T WI TH FULL FEMALE TH55? 

TO MEET MIL-F-l82iiO REQUIREMENTS. LOCKING ELEMENT WITHIN M 
REGION MUST DEVELOP REQUIRED TORQUE WHEN TESTED IN ACCORDANCE 
WITH MIL-F-18240. LENGTH OF LOCKING ELEMENT MAY BE MORE OR 
LESS THAN "M" PROVIDING ALL OTHER REQUIREMENTS ARE MET. 

B. LENGTH OF POINT LEAD (N) - ONE (1) COMPLETE THREAD PLUS 
UNTHREADED PORTION OF BID. FOR EASE OF STARTING, LOCKING 
ELEMENT SHALL NOT BE EFFECTIVE WITHIN THIS AREA. 

3. DESIGN RBQUIREMBfTS: 

A. SELF-LOCKING ELEMENT SHALL BE STRIP TYPE II' ACCORDANCE WITH 
MIL-F-I 82 I 4 .O. 

B. MATERIAL: CRES IN ACCORDANCE WTJBFF-S-86. 

C. FINVbtt'. P4SSIVKT6 M ACCORDANCE \AlVTH FF-S-8G 

PROCURE OMLX FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS DRAWING. 


- HEAD MARKING OF 

SIX (G) DOTS,RAISED OR DEPRE5- 
. SED, IS REQUl RED TOP OR SIDE 
\ LOCATION OPTIONAL. 

\ (SCREW SITE NO. 4 AND 
\ LARGER) 

\ SO® TO 4S° - 
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I INTERPRET DRAWING IN ACCORDANCE WITH M!t-D*103ZT 

2. MEAT EXCHANGE® LEAK TEST AS FOLLOWS*. 

|\J S T ATIC MB PBLSSUBE PCOOF TEST 

MtAT EXCnANCic® PASSAGES AND FITTINGS 
at go ps i pressuke. differential from 
BASE TO AHSiENT _ 

1 ) heuiuk leak bate test hot to EXCEED 5* ter® 
^ CC/SfcC AT 77-5 PS.t. PRESSURE DIFFERENTIA^- 
I FROM SASe TO AMB ENT 

3. 'NSTAlu FROM ,0\O TO .030 BELOW SU®FAC£, 
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\S TWO THREADS S^OBT OF EXITING THRU BOTTOM OF 
HOLE. APPLY A CONTINUED ThiN FIlM OF tPQ*Y lTcMl3^ 
ON Th£ TWO EXPOSED THREADS oN ^LE) THREAO 
5 T uD TO D.MENSiON ABCA/S - NOTE-STUD SHALL BE IN 
PENSION DOPING EPOXY CUBING 
4- nSTAlL FROM .010 TO .030 BELOW SURFACE AND >WITH 
yOOP TOWARDS WAuL. 

5 QENTIFY USING NASA DRAWING NO- REVISION i_ETT€R. 

t NIANUFACT jRERS SYMBOL PER ND \002019 
b- CiMENiT AS PER HD IOC 2 004- US.NG 'TSM 11 EXCEPT FOR. 
iP 3.2 WHEREIN THE WATER!AL DROpOQ T ONS SHMX 
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100 PAC T S EPOXY 

i25 PARTS CATALYST ^ 
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vVHE 1 COUPLING IS NCT IN USE. 
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MOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH MlL-D-10327. 

2. ASSEMBLE AMD TEST IN ACCORDANCE WITH 
ATP IOH&3I. 

3. INSTALL FROM .010 TO .030 BELOW SURFACE. 

4. INSTALL FROM ,010 TO 030 BELOW SURFACE AND 
WITH LOOP TOWARDS WALL. 

5.IDENTIFY USING NASA DRAWING NO., REVISION LETTER 
ft MANUFACTURERS SYMBOL PER ND 100201B- 

4. CEMENT AS PER ND 1002004 USING ITEM (Tj) EXCEPT FOR 
IP 3.2.1 WHEREIN THE MATERIAL PROPORTIONS SHALL 
BE AS FOLLOWS 

100 PARTS EPOXY 
125 PARTS CATALYST. 
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NOTES*. 

1.INTERPRET DWG IN ACCORDANCE WITH MIL- 0*70327. 

2 GENERM MACHINING STANDARDS IN ACCORDANCE 
i WITH NO 1002.078- 

3. UNLESS OTHERWISE SPECIFIED: 

63 7 

oV FINISH ALL OVER. , _ 

b. BREAK SHARP CORNERS IN ACCORDANCE WITH ND 1002078. 

4. REMOVE BURRS IN ACCORDANCE WITH ND lOOK^. , w _- xnrtir inO 

5 HEAT TREAT (STABILIZE AND STRESS RELIEVE) PER MIL’U-1149 (KPS I00IC40S) 

6 IDENTIFY USING NASA DRAWING NO. REVISION LETTER AND 
MANUFACTURERS SYMBOL PER NDI0020IS. 

7. LOAD AT .031 IN DEFLECTION 8 LB t 10 % AT EACH CONTACT 
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NOTES- 
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NOTES: 
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RSWIRBCOTS: 

1. GENERAL: 

A. INTERPRET DRAWING IK ACCORDANCE HITS STANDARDS PRESCRIBED 
BI MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURAKCB PROVISIONS 
SPECIFIED IK ID 10154.04., CLASS 2. 

C. PACKING AID 3BIPPII0 IK ACCORDAKCK WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OF MEBTIKO QUALIFICATION RHQUIRB4ENT3 

SPECIFIED IK ID 1002052 . 


B. PARTS SHALL MEET THE APPLICABLE. REQU1RC.WVE.NT& ~z: 

of mi l-c- _:__ _z 

2. IHSPBCTIOI AMD ACCBFTAKCB: 

A. MECHAXICAL RBQUIRBQHfTS 

1. PACKAGES AID SHIPPIMO COITAIMBRS SHALL BE MARKED WITH 
HASA HUMBER, RKVISIOI LETTER, MAKUFACTURER'S IDENTIFICATIOH 
PER MIL-3TD-129. 

2. PARTS SHALL BE MARKED WITH HASA DRAWIHO HUMBER, REVISION 
LETTER AID DASH HUMBER PER MIL-STD-130, EXCEPT IKK OR 
PAIHT MOT ACCEPTABLE. 

3. MBCHAHICAL DIMHISIOHS AS SHOWX. 

4. C0HTACT3 29 #22 SOCKETS TO ACCOMMODATE ,030 * .001 IK PIE 

DIAMETER, v _^ 1 

5. ALL SOCKETS SHALL BE IDBfTIFIBD OK BOTH SIDES OF BODE. 

6. EBOAGEMBT: 3CREWL0CKS, POLARIZED. 

7. THIS DRAWIHO SHALL MATE WITH A MATCHING PART NASA 
DRAWING 1011756 (REF). 

6. WIRE TBRMIHATIOH: SOLDER CUP TO ACCOMMODATE #22 AWO 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/tIM WITH MATING 
CONNECTOR. 


B. ELECTRICAL REQUIRaOBTS: 

1. INSULATION RESISTANCE: 

2. SERVICE RATING: 

3* DIELECTRIC 3TRHI0TH: 

3. DESIGN REQUIREMENTS: 

A. MOUKTIKG: 

B. SERVICE RATING: 

C. DIELECTRIC STRENGTH: 

D. INSULATION (BODY): 


E. CONTACTS: 


F. SCREWL0CK3: 

0. CONTACT RATING: 

H. CONTACT CBHTHt TO CENTER: 

I. SURFACE-CREBPAGB DISTANCE: 
I. AIR SPACE: 

K. CONTACT RESISTANCE: 


1000 MEGOHMS MIN AT 1000 VDC 
SEA LEVEL SiOV RMS 
SEA LEVa IMOT RMS 
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70,000 FffiT42SV ms 

GLASS FILLED DIALLTL JHTHALATB 
PER MIL-M-19833, TYPE GDI-30 
((SEEN) 

PHOSIHOR BRONZE, GOLD PLATED 
PER MIL-0-45204, THE I, CLASS 2 

STAINLESS STEEL, PASSIVATED 


3 AMPS 
3/32 t .002 
1A6 MIN. 

.040 MIN. 

20 MV MAX AT 3 AMPS 


PROCURE ONLY PROM APPROVED SOURCES 
LISTED OH HD 1002034 FOR THIS ERA WING. 





















RBQUIRBMBTCS: 

1. GENERAL: 

A. INTERPRET DRAWINO I> ACCORDANCE WITS STANDARDS PRESCRIBED 
HT MIL-D-70327. 

B. SUPPLIER SHALL COHFORH TO QUALITT AS3URARCB PH0VXSI0H3 
SPECIFIED IE ID 1015404. CLASS 2. 

C. PACKING AID SHIPPIie II ACCORDAICB WITH MIL-P-116, METHOD 1A. 

D. PARTS SHAT-T. BE CAPABLE OF MEETIIO QUALIFICATION RBQUIRBfBITS 
SPECIFIED II ID 1002Q52 


I. PARTS SHALL MBBT THE APPLICABLE. REQ01RC.VAE.NT6 

OF MIL-C-8^B4___ 

2. IISPBCTIOI AID ACC2FTAICB: 

A. MBCHAI1CAL KHQUIRBiHNTS 

1. PACKAGES AID SHIPPIIO COHTAIHERS SHALL BE MARKED WITH 
NASA NUMBER, REVISIOI LETTER, MANUFACTURER'S IDENTIFICATION 
PER MIL-STD-129. 

2. PART3 SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISIOI 
LETTER AID DASH NUMBER PER MIL-3TD-130, EXCEPT INK OR 
PAINT MOT ACCEPTABLE. 

3. MECHANICAL DIMBfSIONS AS SHOWN. 

4. CONTACTS 29 #22 SOCKETS TO ACCOMMODATE .030 t .001 IN PIN 
DIAMETER. 

5. ALL SOCKETS SHALL BE IDBfTIFIBD ON BOTH SIDES OF BOOT. 

6. EHGAGBUaT: 3CREWL0CKS, POLARIZED. 

7. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA 
DRAWING 1011756 (REF). 

8. WIRE TERMINATION: SOLDER CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AID WITHDRAWAL FORCE 2 TO 11 OZAl* WITH MATING 
CONNECTOR. 

B. ELECTRICAL RBQUIRBffiHTS: 

1. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 1000 VDC 

2. SERVICE RATING: SEA LEVEL 5iO V RMS 

3. DIELECTRIC STRENGTH: SEA LEVH. 1600 V RMS 


3. DESIGN REQUIREMENTS: 

A. MOUNTING: 

B. SERVICE RATING: 

C. DIELECTRIC STRENGTH: 

D. INSULATION (BOOT): 

E. CONTACTS: 

F. SCREWL0CK3: 

0. CONTACT RATING: 

H. CONTACT CENTS TO CENTS: 

I. SURPACB-CREBPAOB DISTANCE: 

J. AS SPACE: 

K. CONTACT RSISTANCE: 


PANEL 

70,000 FEET 140 V RMS 

70,000 FEET42SV IMS 

GLASS FI LIED DIALLZL IHTHAUTE 
PS MIL-M-19833, TYPE GDI-30 
(GREEN) 

FHOSIHOR SONZE, GOLD PLATED 
PS MIL-0-45204, TYPE I, CLASS 2 

STAINLESS STEEL, PASSIVATED 

3 AMPS 

3/32 ± .002 “ 

1A6 MS. _ 

.040 MS. “ 

20 MV MAX AT 3 AMPS ~ 
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REQUIREMENTS 

1. GENERAL: 

A. I NT E RPR E T DRAWING IN ACCORDANCE WI*IH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404. CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL- P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION RBQUIRfflENTS 
SPECIFIED IN ND 1002052 

B. PARTS SHALL MEET THE APPLICABLE. B6QO\REW\EVITS 
OF MIU-C-BB&4- _ 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. PACKACHS AND SHIPPING CO NTAI NERS AFAL-L HE MARKED WITH 
NASA NUMBER, REVISION LETTER, MANUFACTURE'S 
IDENTIFICATION PER MIL-STD-129. 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMB HI PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. CON TACTS 5 #22 SOCKETS TO ACCOMMODATE .030 ± .001 IN PIN 
DIAMETER. 

5. ALL SOCKETS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 

6. ENGAGEMENT: GUIDE PINS, POLARIZED. 

7. THIS DRAWING SHALL MATE WITH a MATCHING PART NASA DRAWING 
101164-1 (REP) . 

8. WIRE TERMINATION: SOLDER CUP TO ACCOMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 

B. EIECTRICAL REQUIRHtENTS: 

1. INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 1000 VDC 

2. SERVICE RATING: SEA LEVEL 550 V RMS 

3. DIEIBCTRIC STRENGTH: SEA LEVEL 1600V RMS 

3. DESIGN REQUIREMENTS: 

A. MOUNTING: PANEL 

B. SERVICE RATING: 70,000 FEET 140 V RMS 

C. DIELECTRIC STRENGTH: 70,000, FEET 42S V RMS 

D. INSULATION (BODY): GLASS FILIED DIALLYL FHTHALATE 

PER MIL-M-19833, TYPE GDI-30 
(GREEN) 

E. CONTACTS: IHOSFHOR BRONZE, GO ID PLATED 

PHI MIL-O-45204, TYIS I, CLASS 

F. GUIDE PINS AND SOCKETS: STAINLESS STEEL, PASSIVATED 

0. CONTACT RATING: 3 AMPS 

H. CONTACT CENTER TO CENTER: 3/32 ± .002 

I. SURFACE-CREBPAGE DISTANCE: 1/16 MIN. 

J. AIR SPACE: .040 MIN. 

K. CONTACT RESISTANCE: 20 MV MAX AT 3 AMPS 


PROCURE ONLY PROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 


4 


4r 3 


2 



















































REQUIREMENTS s 
X* GENERAL: 

A. INTERPRET ERAWING IK ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404# CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OP MEETING QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002052 

E. PARTS SHALL MEET THE APPLICABLE REQUlRRME*JT5'‘T—I~ 

OF _ __......__J_ 

2. INSPECTION AND ACCEPTANCE. 

A. MECHANICAL REQUIREMENTS 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 

NASA NTTMRFR, REVISION LETTER, MANUFACTURER’S IDENTIFICATION 
PHI MIL-STD-129 • 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. comers 5 #22 pihs .030 * .001 ur. diameter. 

5. ALL FIRS SHALL BE IDENTIFIED OH BOTH SIDES OF BODT. 

6. EHQAOEKEHT: QUIDS FIBS, POLARIZED. 

7. THIS DRAWING SHALL MATE WITH A MATCHING PART MASA DRAWINO 
lOllfc+MREF). 

8. WIRE TBRMIHATIOB: SOLDER CUP TO ACCOMMODATE #22 AWO 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/FIN WITH MATING 
CONNECTOR. 

B. ELECTRICAL REQUIREMENTS: 

1. INSULATION RESISTANCE: 1000 MEGOHMS MIN. AT 1000 VDC 

2. SERVICE RATING: SEA IEVEL S30 T RMS 

3. DIELECTRIC STRENGTH: SEA LEVEL IfcOOV RMS 



Z.V9II0I 



d 


1 REVISIONS 

SYM 

ZONE 

DESCRIPTION 

DATE 

APPROVAL 

A 


REVISED PER TDRR 14841 


wL 








3. DESIGN REQUIREMENTS: 

A. MOUNTING 

B. SERVICE RATING: 

C. DIELECTRIC STRBIGTH: 

D. INSULATION (BODT): 


PANEL 

70,000 Pm 14-0 V RMS 

70,000 FEET 42SV RMS 

GLASS FILLED DIALLTL IHTHALATE 
PER MIL-M-19833, TYPE GDI-30 
(GREEN) 


TOLERANCES * .. .. ... ... 

TWO PLACE DECIMAL, ± .OICV ! !'! j 
THREE PLACE DECIMAL, ± .005 
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E. 

F. 

G. 

H. 

I. 

J. 

K. 


CONTACTS: 

GUIDE PINS AND SOCKETS: 
CONTACT RATING: 

CONTACT CENTS! TO CENTER: 
SURFACE-CREEPAGE DISTANCE; 
AIN SPACE: 


FHOSIHOR BRONZE, GOLD PLATED 

PHI MIL-0-1i5204, TYPE II, CLASS 2 OVER COPPER FLASH 
STAINLESS STEEL, PASSIVATED 

3 AMPS __ 

3/32 ± .002 _ 

lA6 MIN._ 

.040 MIN. —- 


CONTACT RESISTANCE: 

1. 20 MV MAX AT 3 AMPS 

2. 25 MICROVOLTS MAXIMUN AT 250 MICROAMPS D.C. AFTER 500 
INSERTIONS AND WITHDRAWALS. 
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RBQUIRBEHTS s 
X* GENERAL: 

A. I NTERPRET DRAWING IH ACCORDAHCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIORS 
SPECIFIED IH HD 1015404# CLASS 2. 

c. PACKING AHD SHIPPIHO IH ACCORDAHCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL HE CAPABIE OF MEETIHO QUALIFIC/TIOH REQUIREMENTS 
SPECIFIED IH HD 1002052 


E. PARTS SHALL MEET THE APPLICABLE REQUIREMENTS 

: .OF _ _ _ 

2. IHSPECTIOH AHD ACCEPTANCE. 

A. MECHANICAL REQUIREMENTS 

1. PACKAGES AND SHIPPING C ONTAI NERS SHALL BE MARK ED WI TH 

HAS* WTTMBRR, REVISION LETTER, MANUFACTURE?*S IDENTIFICATION 
PH? MIL-STD-129 • 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT HOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. CONTACTS 5 #22 PINS .030 ± .001 IH. DIAMETER. 

5. ALL PINS SHALL BE IDENTIFIED OH BOTH SIDES OF BODY. 

6. ENGAGEMENT: GUIDE PINS, POLARIZED. 

7. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWING 
101U#<M»(REF). 

8. WIRE TERMINATION: SOLDER CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 

B. ELECTRICAL REQUIREMENTS : 

1. INSULATION RESISTANCE: 1000 MEGOHMS MIN. AT 1000 VDC 

2. SB?VICE RATING: SEA LEVEL 530 V RMS 

3. DIELECTRIC STRENGTH: SEA LEVEL IfcOOV RMS 

3. DESIGN REQUIREMENTS: 

A. MOUNTING 

B. SERVICE RATING: 

C. DIELECTRIC STRENGTH: 

D. INSULATION (BODY): 

E. CONTACTS: 

P. GUIDE PINS AND SOCKETS: 

G. CONTACT RATING: 

1. CONTACT CENTS? TO CBITER: 

I. SURFACB-CREEPAGE DISTANCE: 

J. AIR SPACE: 

K. CONTACT RESISTANCE: 


PANEL 

70,000 FEET 14*0 V RMS 

70,000 FEET+25 ▼ RMS 

GLASS FILLED DIALLYL IHTHALATE 
PER MIL-M-19833, TYPE GDI-30 
(GREEN) 

FHOSIHOR BRONZE, GOLD PLATED 
PER MIL-G-45204, TYPE II, CLASS 

STAINLESS STEEL, PASSIVATED 

3 amps 

3/32 ± .002 

l/l6 MIN. 

.040 MIN. 

20 MV MAX AT 3 AMPS 
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REQ U IRB H g WTSt 
X« GENERAL: 

A. INTERPRET BRAVING IN ACCORDANCE Win STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE FRO VIS I OHS 
SPECIFIED IE ED 1015404, CLASS 2. 

C. PACKIHO AED SHIPPIEQ IE ACCORDAECB WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABIE OP MEBTIEO QUALIFICATIOK RBQDIEatEETS 

, SPECIFIED IE ED 1002052 ' 


61791101 
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B. PARTS SHALL MBIT THE *\PP\_VCABV_E RE.QUVREWVE.WTS 2*54 NC “2 B 

lOW NUL-C- BSB4 ____ .. 
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2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 

NASANUMBER,REVISION D3TTER, MANXJPACTURHR*S IDENTIFICATION 
KlIraXj>-129• , 

' 

?. PARTS SHALL BE MARKED WIT* NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. , r 

3. MECHAEICAL DIMEHSIOES AS SOME. 

4. CORTACTS 26 #22 PIES TO ACCOMMODATE .030 t .001 IE. PIE 
DIAMETSi. 

5. AIX PIES SHALL BE IDHTTIFIBD OE BOTH SIDES OF BOOT. V^£/ 

6. EEOAOEMEETt SCREWLOCXS, POLARIZED. 

7. THIS CRAWIEO SHALL MATE WITH A MATCHIHO PART EASA DRAWIEO 
1000121 (REF). 

8. WIRE TERMIEATIOESt SOLDER CUP TO ACCOMMODATE #22 AWO 
STRAEDED WIRE. 

9. IHSERTIOE AED WITHIRAWAL FORCE 2 TO 11 OZ/PIE WID MATIEO 
COHHECTOR. 
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B. EIECTRICAL RBQUIRB1ERT3 : 

1. IESUIATIOB RBSISTAECE* 

2. SERVICE RATIHOt 

3. DIELECTRIC STREEOTHt 
3. DESIOE RBQOIRBfflBTS: 

A. MODETIEO: 

B. SERVICE RATIHOt 

C. DIEIECTRIC STR90TH: 

D. IHSULATION (BOOT): 


B. CORTACTSt 


F. SCREWLOCXS: 

0. COETACT RATIHOt 
I. COHTACT CEHTSi TO CE HT M t 
I. SUHPACB-CBEEFAOB DISTAHCE: 
3 . AIR SPACE: 

K. COHTACT RE3ISTAECB: 


1000 MBOCHMS MIE AT 1000 VDC 
SEA LEVEL 530 V RMS 
SEA LEVEL 1600 V RMS 


70,000 FEET 140 V RIO 

70,000 FEET4^SV IMS 

GLASS FILLED DIALLYL IHTHALATE 
PER MIL-K-19833, TYPE ODI-30 
(OREEH) 

PHOSIHOR BROHZB, OOLD PLATED 
PER MIL-0-45204, TYPE II. CLASS 2 

STAIEUSSS STEEL, PASSIVATED 

3 AMPS 

3/32 ± .002 p- 

1A6 MIE. - 

.040 MIE. 

20 MV MAX AT 3 AMPS 
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REQUIREMEHTS ! 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 


B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404# CLASS 2. 


C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 


2. 


D. PARTS SHALL BE CAPABIE OF MEETING QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 10020^2 


E. PARTS SHALL MH2T THE APPUYCABUE REQU\RENAENTS 
:OF NUL-C.- 53B4 ^ - 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. 


PAOKAftiSl and SHIPPING CONTAINERS SHALL BE MARK ED W ITH 
NASA NUMBER, REVISION IETTER, MANUFACTURER'S IDENTIFICATION 
PER MIL-STD-129. 


PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 


3. 

4. 


MECHANICAL DIMENSIONS AS SHOWN. 


CON TACTS 26 #22 PINS TO ACCOMMODATE .030 ± .001 IN. PIN 
DIAMETH*. 


5. 

6 . 

7. 


ALL PINS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 
ENGAGEMENT: SCREWLOCKS, POLARIZED. 


THIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWING 
1000121 (REF). 


8 . 

9. 


WIRE TERMINATIONS: SOLDER CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 


INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 


B. 


3. 


ELECTRICAL RBQUIRH1ENTS : 

1. INSUIATION RESISTANCE: 

2. SERVICE RATING: 

3* DIELECTRIC STRENGTH: 
DESIGN REQUIREMENTS: 

A. MOUNTING: 

SERVICE RATING: 

DIEIECTRIC STRENGTH: 
INSULATION (BODY): 


1000 MEGOHMS MIN AT 1000 VDC 
SEA LEVEL 530 V RMS 
SEA LEVEL IfcOOV RMS 


B. 

C. 

D. 


PANEL 

70,000 FEET 140 V RMS 
70,000 FEET4^SV RMS 


GLASS FILLED DIALLYL BHTHALATE 
PER MIL-K-19833, TYPE GDI-30 
(GREEN) 


B. CONTACTS: 


PHOSPHOR BRONZE, GOLD PLATED 
PER MIL-G-45204, TYPE II. CLASS 


F. 

G. 

H. 

I. 

J. 

K. 


SCREWLOCKS: 

CONTACT RATING: 

CONTACT CENTER TO CENTER: 
SURFACB-CREEPAGB DISTANCE: 
AIR SPACE: 

CONTACT RESISTANCE: 


STAINI45SS STEEL, PASSIVATED 
3 AMPS 
3/32 ± .002 
1A6 MIN. 

.040 MIN. 

. 20 MV MAX AT 3 AMPS 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTES*. 

L INTERPRET DWG IN ACCORDANCE WITH WIL-D-T0527 
1. &INIRKW MMCh\N\NB STANDARDS IH ACCORDANCE 
WITH HD 100207% 
a. UNLESS OTHERWISE VRCClTCD*. 

O^FINISH ALL TWER 

b. BREAK SH ARP CORNERS \N ACCORDANCE WITH NOV0Q2OT1 

4. RE WOVE BURRS \N ACCORDANCE WITH NO \002079 

5. HEAT TREAT (STABILIZE AND STRESS RElEYC } IN 

v ACCORDANCE. W\TH NO 1002114 Ql) 

) R IDENTIFY USING NASA DWG NO., REVISION LETT** AND 
^ MAUUFACTURtP'S SYMBOL PER UD K)O£0l9. 
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|. INTERPRET DWG IN ACCORDANCE WITH STANDARDS PRESCRIBED BY M1L-D-70B2T. 

2. SELECT ITEM lO AND TWO OF ITEM 15 TO PRODUCE OPTIMUM FOCUS AND RESOLUTION 
IN CONJUNCTION WITH ITEM 3 ACCORDING TO THE FOLLOWING CRITERIA,DETERMINED 
FROM INSPECTION OF THE ELEMENTS BY INTERFEROMETER: 

A.) THE SUM OF THC FRINGE MEASUREMENTS, TAKING CONCAVE AS PLUS AND CONVEX AS 
MINUS, SHALL BE '/I OR LESS FDR ALL FOUR REFLECTING SURFACES MEASURED 
ALONG THE AXIS OF THE "USED AREA H OF EACH (*2'/4 INJ. 

8.) the sum of the fringe counts shall also be 72 or less, measure© along 
the short AXIS, OVS'H'I of all FOUR REFLECTING surfaces. 

C.) THE SUM "A” AND ”B\ 5hALL BE EQUAL TO THE NEAREST '/2 FRINGE (“TAXING 

S GNS INTO ACCOUNT?) .. /C\ 

O) MEASUREMENT PRECISION OF '/4 FRINGE IS ASSUMED. 

E) ALL MEASUREMENTS ARE MADE AT APPROXIMATELY 54GiA. 

3. SELECT ITEM 12 WITH THE SELECTED ITEM 10 TO PRODUCE NO MORE THAN i.S MILLI 
DIOPTER OF FOCUS POWER BY TRANSMISSION AT 45* INCIDENCE IF SUCH POWER IS 
OF THE SAME SIGN AS THE FRINGE SUM IN NOTE n 2" OR NO MORE, THAN I MILU 
DIOPTER POWER OF OPPOSITE SiGN TO THE FRINGE SUM OF NOTE 2. 

4 . Change SELECTIONS of NOTE 2 OR 3 ,IF NECESSARY,TO ACHIEVE 5 SECONDS RESOLUTION 
and i.5 milli diopters max power, or difference of power.through paths *'a“ and ft. 

5. ITEM B SHALL BE ADJUSTED AT ASSEMBLY BY MACHINING TO PROVIDE THE FOLLOWING 
TR'wNN ON ROTATIONAL CHARACTERISTICS: 

A') THERE SHALL BE ZERO END PLAY OF ITEM 3 WITH RESPECT TO ITEM I UNDER AN AXIAL 
THRJST OF 2 LBS IN EITHER DIRECTION. 

B) THE MAXIMUM TORQUE REQUIRED TO START ROTATION ITEM 3 SHALL NOT EXCEED Bm-Ol 
ANYWHERE IN ITS RANGE OF ROTATION. 

6. 'DENTIFY USING NASA DWG NO., REVISION LETTER AND MANUFACTURERS SYMBOL PER 
ND 002013. 
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N j INTERPRET DWG IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-T0B2T. 
t. SELECT ITEM 10 AND TWO OF ITEM \5 TO PRODUCE OPTIMUM FOCUS AND RESOLUTION 
IN CONJUNCTION WITH ITEM 3 ACCORDING TO THE FOLLOWING CRITERIA,DETERMINED 
FROM INSPECTION OF THE ELEMENTS BY INTERFEROMETER: 

A.) THE SLM Or THE FRINGE MEASUREMENTS, TAKING, CONCAVE AS PLUS AND CONVEX AS 
MINUS, SHALL BE 72 OR LESS FDR ALL FOUR REFLECTING SURFACES MEASURED 
ALCNG THE AXIS OF THE ’’USED AREA" OF EACH (2'/4 IN.). 

B) the sum of the fringe counts shall also be 72 or less, measure© along 

THE SHORT AXIS, OVft'VU OF ALL FOUR REFLECTING SURFACES. , 

C) THF 5'JM "A" AND "B\ SHALL BE EQUAL TO THE NEAREST 72 FRINGE (TAKING 

SIGNS INTO ACCOUNT?) /F\ 

D) MEASUREMENT PRECISION OF VA FRINGE IS ASSUMED. VQ/ 

Ej ALL MEASUREMENTS ARE MADE AT APPROXIMATELY 54GX. 

3. SELECT ITEM 12 WITH THE SELECTED ITEM 10 TO PRODUCE NO MORE THAN t.S MILLI 

DIOPTER OF FOCUS POWER BY TRANSMISSION AT 45° INCIDENCE IF SUCH POWER IS 
OF THE SAME SIGN AS THE FRINGE SUM IN NOTE "2" OR NO MORE, THAN I MILU 
DIOPTER POWER OF OPPOSITE S.GN 70 THE FRINGE SwM OF NOTE 2. _ 

4. CHANGE SELECTIONS OF NOTE 2 OR 3 ,IF NECESSARY.TO ACHIEVE 5 SEGDNDS RESOLUTION )( 

and i.B milli diopters max. power, cr difference of power,through paths m a“ and B. 

5. ITEM B shall BE ADJUSTED AT ASSEMBLY BY MACHINING TO PROS/ IDE THE FOLLOWING 
TRUNNION ROTATIONAL CHARACTERISTICS’- 

A') THERE SHALL BE ZERO end PLAY OF ITEM 3 WITH RESPECT TO ITEM | UNDER AN AXIAL 
THRUST OF 2 LBS IN EITHER DIRECTION. 

B) THE MAXIMUM TORQUE REQUIRED TO START ROTATION ITEM 3 SHALL NOT EXCEED BlN-OT 

ANVWHERE Itt ITS range of rotation. 

6. IDENTIFY USING NASA DWG NO., REVISION LETTER AND MANUFACTURERB SYMBOL PER 
ND .0020»3. 
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NOTES-' 

1. INTERPRET DRAWING IN ACCORDANCE. WITH STANDARDS PRESCRIBED 

BY M l L-D 7032.7. 

2. FLAT WASHERS (ITEM 2«*), OP INCREMENTAL THICKNESS, SHALL BE 
SELECTED AND INSERTED BETWEEN GEAR SHAFT SHOULDERS AND BEARING 

TO LIMIT END PLAY TO .004- IN. MAX AT SHAFTS S2, S3, 5G, S7 AND SB. 

3. COUNTER \ >TEM 22) SHALL REGISTER ZERO WHEN RESOLVER Bl IS AT ITS 
NULL SETTING NDICATED BY MARKING ON SHAFT AND BODY. 

4i BEVEL GEARS (ITEMS (BAND 20) SHALL BE ALIGNED FOR MINIMUM BACKLASH 
COMPATIBLE W TH NOTE 5. 

5. COMPLETE ASSEMBLY SHALL START WHEN THE MOTOR MQ-1 IS ENERGIZED 

WITH 4.0 VOLTS, 400 CPS MAX, AND RUN CONTINUOUSLY AT 2.0 VOLTS MAX, 

IN EITHER DtPCCTlON, THROUGH 3GO° COUNTER ROTATION EXCEPT AT O* AND 
80 # POINTS WffcRE the STARTING AND RUNNING VOLTAGES MAY BE 8.0 VOLTS 
MAX. STARTING VOLTAGE TO BE CHECKED AT POINTS WHERE DRIVE APPEARS 
'"0 SLOW DOWN. 

6. IDENTIFY USING NASA DWG NO., REVISION LETTER AND MANUFACTURERS SYMBOL 
PER NO 100201^. 
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NOTtS-' 


INTERPRET DRWING IN ACCORDANCE. WITH STANDARDS PRESCRIBED 

BY MIL-D-TOSZ7. 

FLAT WASHERS (ITEM 2**), OF INCREMENTAL THICKNESS, SHALL BE 
SELECTED AND INSERTED BETWEEN GEAR5HAFT SHOULDERS AND BEARING 
TO LIMIT ENO PLAY TO .004 IN. MAX AT SHAFTS 52, S3, SG, 57 AND SS. 
COUNTER (ITEM 22) SHALL REGISTER ZERO WHEN RESOLVER Bl IS AT ITS 
NULL SETTING INDICATED BY MARKING ON SHAFT AND BODY. 

BEVEL GEARS (ITEMS 18 AND 20) SHALL BE ALIGNED FOR MINIMUM BACKLASH 
COMPATIBLE WITH NOTE 5. 

COMPLETE ASSEMBLY SHALL START WHEN THE MOTOR MQ-I IS ENERGIZED 
WITH 4.0 VOLTS, 400 CPS MAX, AND RUN CONTINUOUSLY AT 2.0 VOLTS MAX, 

in either direction, through 3G0 # counter rotation except at o # and 

80° POINTS WHERE THE STARTING AND RUNNING VOLTAGES MAY BE 6.0 VOLTS 
MAX. STARTING VOLTAGE TO BE CHECKED AT POINTS WHERE DRIVE APPEARS 

~c slow down. 

IDENTIFY using NASA DWG NO., REVISION LETTER AND MANUFACTURERS SYMBOL 
PER ND'OOZOI^. 

VlfaRATlON PROOF ITEM 26 USING LOCKING COMPOUND GRADE "EV PER MIL-S-2247B. 
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I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

B- M l L-D 7052.7. 

Z FLAT WASHERS (ITEM 25), OF INCREMENTAL THICKNESS, SHALL BE 
SELECTED AND INSERTED BETWEEN GEAR SHAFT SHOULDERS AND BEARING 
■^0 LIMIT END PLAY TO .004- IN. MAX AT SHAFTS S2, S3, SG, 57 AND SB. 

3. COUNTER (rtM7?OR3G) SHALL REGISTER ZERO WHEN RESOLVER Bl IS AT ITS 
NULL SETTING INDICATED BY MARKING ON SHAFT AND BODY. 

4s. BEVEL GEARS (ITEMS 18 AND 20) SHALL BE ALIGNED FOR MINIMUM BACKLASH 
COMPATIBLE WITH NOTE 5. 
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MA/. STARTING VOLTAGE TO BE CHECKED AT POINTS WHERE DRWE APPEARS 
~Q SLOW DOWN. 

6 IDENTIFY USING NASA DW® NO., REVISION LETTER ANO MANUFACTURERS SYMBOL 

PE -2 ND»0020I«5. 

7 VII RATION PROOF ITEM 26 USING LOCKING COMPOUND GRADE ”EV* PER MIL-S-22473. 


©©© 


n 


(£5) 

(earSEE NOTE 7 


!*•—B 



It Bl 


SEE NOTE 4 4 


SEE NOTE 4 


D\/ e 




22) SEE NOTE 3 


3 5 SI " 


SEE NOTE 1 (C4W 




PART i Ay- VIEW 



- 4 COUNTER DISPLAY 


o#o 

looi 


MESHES WITH IBOT/48P SEAR 


2011101 


* IQItStZ TS00500A60I 
'_ MSIS795-30B _ 

__ _ 

' Jk '011625-1' 7*455151011 

' jfe I0IIG2S-IG 74455I5IOIG 
' Jk IOIIGZShQ 7445SIS IQij 
~ 1352.C02LLG 14455157007 

1 I0n804~ 733ftto3o£t°; 

" mas I35ec0fc-<b _ 

IOII217 333849003 80 
lOUSfeS-S 54384,300332 

" E IOOOZ2-Q-4 _ 

iOliSGS-2 54354900331 
IOH215 5238W300S7O 
~ IOU144 682.31000001 
1011355-2 5138430133' 

~ (OH351 33384.900540 

(01|3554- 513843QI333 
(Ol l3S4> 333B490053C 
IQ 1130S 35384900230 

" * IQUG0B-4 30257700120 
IQII21G 33364,300370 
101)219 333849QQ40C 

10(1250 33354900410 

~ » (QU25I 74411310001 
~ m I0IIG06-3 30257700362 
1Q1135S 33384<90055C 

” *■ lOHGOa-| 30257700050 


5238L9Q0S7O 
682.31000001 " 
5138L90I33I 
33384,900540 


3338490Q5BC 

35384900280 

30257700120 

33384300370 


4411310001 
K)25770CCfe2 ' 
13384300550 
10257700050 


N«fe I352C02LL4 f 


I 101(548-1 54394900330 
n962C03U* -H4S5l57C^3 
(011935 803ftfcl0004>0 

|Q| I30G 52SS4gOOGU 


REVISED P«* „ ^ 55-4: / 

TORE UC. U » 

' REVISED PER TDRR ^ , 

H°. **?*/ m _ 

REVISED PER t6rr *»•+* 

NO. P782G _ 

" REVISED PER TDFR " 

NO 08030 __ 

“ REVISED PER TDRW 

NO. 0844-P _ 4.4 , 

REVISED ^ER TDRR ft* 

LQ. 06 415 _ j /U 

" REYISED PER TDRR &•, 

_ NO. OBGI7 _| 4+ 

“ eev^fcJD PtZ Tot* f/L 
NC. IS34S_1 , 


COUNT 5,^,, A^VLQaLE 
' WASHE R, FLAT, METAL . ROUND 

" WASHER, CABLE CLAMP _ 

" SCREW, CAP, SOC Mp _ 

SCREW, CAP, SOC HD _ 

' SCREW, CAP, SOC HD 

SCREW, CAP. SQC HD _ 

" WASHER, FLAT 

[ SCREW, CAP, 5QC UP _ 

GEAR.SPUR (IG0T/I2QP) _ 

~ CLAVNP.RiNA CLENCHING _ 

CL AAAP, CABLE 

" CLAV\P, Rw\ CLENCHING _ 

BRACKET. COUNTER 
I COUNTER. ANGLE 
Ci-AWP, COLLAR 

~ GEAR, BEVEL f3lT/48P7 _ 

” CLA NAP, COLLAR 

GEAR , BEVEL (SOT/ 4BP^ _ 

PLATE, BEARING .ASSEMBLY OF 
" BEARING. BALL, ANNULAR i FLANGED) 

" ^-^>HAFT i 2.PT/ IZQP, l2AT/<94,P) 
C5EAR&HAFT .^T.^.^T/^P) 

_ GEARSHAFT (221 /B4»P, 9GT/94.P) 

DIFFERENTIAL _ 

BEARING BALL ANNULAR .TLANGEtft 
GEARSHAFT ft04T/>2QP, 32T/94P) 
BEARING, BALL .ANNULAR (FLANGED! 



I SCREW.CAP, SOC HD 


SECTION* AA 


list of parts and materials 

UNLESS OTHERWISE SPECIFIED mSI * U,,£,,T C0 *”w**o2! 

0IMt N„0H, >M.N .NCHts _ ^ c SS38GS>00170 __ SPA , 


.. RERUNELLE ~T, 4-a>43 i 


DO NOT SCALE THIS DRAWING |chickhl/>«i 


♦ P’JRCHAGrD T5KV- SEE SPECIFICATION CONTROL 
DRAWING BEFORE ORDERING 


longso I louooo 



CLAMP, RINA CLENCHING _„ 

SCREV., CAP SOC HD _ 

SCT TRUNNION Dg'VE UA ELI ESS ASSY ^ 
ROUSING GEAR SCT TRUNNION DRIVE 


SCT TRUNNION DRIVE. GEAR CO 
ASSEMBLE OF 














































wmml 


nsnai 


I mm 



__ ijjsmi _=__ 

^^^&i>n6£i@$\jzj2£££2^!£!3&l!!£j23& < §$?TsMi&ssss 


Hsu 


S^l 


JSMn 

ig^Sgs^^asssBssa^ssaswaig! 


Hi 


tm 


partial view 


laaMaaiBBa» 


FMETIM. SECTION ArA 


ZOLIlOl 


I fmrn i 


3^!ligg >ww^M 

—- 

Ti g ■ BMiV/f&J 

31Q ■ 

mnr 

mn\ 

EDI 

ED 

ESDU =SS55=SSS j ii ~- 
EDM W*Ufc^D"a -i-"r^aal 
BDD DMI^Di^^WAim I 

^ilD 

EIB 1 D!gjib!*gi^-g>»-^ I 

nniiprais^*ii 

|HIHZElS2SIEIbSEBSE3l 

1 g B D I 

IB H Kj I 

jHIpgy 

1 kfrfcS:?4g«5E~ 


j I lonaofc 

ITEM QTY •OVERUMEI.t/rA 




CLAM.P, R*M CLENkCHiKJG* 


C.LANtf>, COLLAR 


wjikg-uafcH 


CLA NAP, COLL 


■IJMJiMMyJBMdM-JlIMg 


BEARIN&, BALL. AV4N4LH-AR fFLANK5EP 


&EARSHAFT C2QT7 IZOP, iZAT^tn 


NULAR (Flange 


BEAR\NG, BALL. AMNLLAR (FLANQED^ 


CLAMP. RIM CLENCHING 


MATERIAL SRtCIEICATI®* 


UNLESS OTHERWISE SPECIFIED 


PURCHASED ITEM*--SEE SPECIFICATION COMTROV. 
DRAWtNB BtPORi ©RDCRJN3 


I MU1I- ,-V-l I 


MANNED 

SPACECRAFT CENTER 


5CT TRUNMIOM DRIVE GEARBOX 
ASSEMBLE OF 


numie* 

loinoi 


6 












































































































4 


3 


2 


1 































































































































































































3 


2 


1 



APPLICATION 




















































































































































































NOTES:- [of £QZIIOI| 

1. INTERPRET DRAWING »N ACCORDANCE 
wnu M1L-D-703*1 * 


5. ASSEMBLE AND TEST IN ACCORDANCE 
WITH *.T. R 1011703 
G 1DSNTTIF7 USING NASA DWG NO-% REVISION 
LETTER MANUFACTURER'S SYMBOL PER 
NDIOOZOI^ 


REVISIONS! 
_ DESCRIPTION 

T2EYI5ED PEE TUBE 

ua <P3grt 

g‘ B Sfl?r lpga 

REVISED PER 
TDRR NO. 04334 


DATE APPROV# 

-71— 

T'- o^- 


34 

<0 

KniGZS-il i 

4455)51011 

33 

3- 

\0UG>2S-IB ’ 

4455151013 

32 

3 

I0UGZ5-IG ' 

T445515I01G 

31 


1011604- ‘ 





30 I IMS I3S&CQCLL4» 

29 2 \o\\e>oz 

28 z _ 1011314 - 

27 I ion boo 

_26_3_IQ use s-I 

1§ J_ ZH^220-4_ 

2$ Z Nlft H69CP4P4L 

23 z rTon33z 
22 \ |Toii3G7 
2.1 4 »gB62C02LL6 
20 l IIOW3SS-4 

15 j_ \qm3E ,g_ 

IS 3 1011866-2 

il J_ Toil 274 

IS 1 11011744. 

IS 3 mas I352CQ2LL4 
14 2 houses -2 
13 1 1*011277 

l2T 3 KKS 1351 COS LL4 
l1 3 I 10 U 8 &S -3 

10 1 : 1011934 -Z 

_9_ J_ 1QH 276 

_6_ J _ 101127^ 1 

X J_ 10 1260 

X J_ 1011356 

5 6 * 1011606-3 
| # IQ 1 160S -1 

5 1 » 1011606-4 

2 1_ 10H335 

I I 1011329 


•overnment/nasa 


74455157016 | 
5 £> 3F,G*>o4lo! 
bG 36 690 01901 

S2 38£^Q66or 

54 38690 OMof 

7445515 5006 ~ 
67 386900750 " 
S536690 0540 " 
74 455)37007 " 
5735^50 1333 " 
33386900530 " 
S4 38650 0351 " 
S2 38690066c " 
6&Z37QQOOQ1 " 
74-45515 7006 
57366501331 " 
333869^0360 ~ 
74455157005 " 

54384>90 0352 " 
5033690005Q" r 
333669003* 
3338690 0400 " 
3338^900410 " 
33366900550 
3025770 0082 " 
30257700060“ 
3025770 OKO 
65386900300 " 

52 38690 0*50 " 


USED ON I 



SCREW, CAP, SOC MD 

SCREW, CAP, SOC HP ___ 

WASHER, FLAT _ 

SCREW, CAP S OC HD SELF-LOCKING ... 

PLATE, FLA¬ 
ME AT x g>lNK _ 

BRACKET HEAT CoNPOCT 

CLAMP, RlM CLENCHING _ 

CL4MP, C/1BLE. _ . 

'SCRt\N,\oo* FLAT HO 

poet, spacer 

<5£Aff, BE VEL CSlT 
SCREW CA 
CLAMP, COLLAR 
SEAR, BEVEL &ot 
CLAMP, RUA CUGNOHlN 

BRACKET, COUNTE R _ 

COUNTER , ANGLE 

screw, cap. So cket up . 

CLAMP, COLL A 

GEAR fePOR 16QT/I to p _ 

SCREVO, CAP. GOCKE 
CLAMP, RIM CLENCHING _ 

SCT,SHAFT PSWE HARNESS, ASSN Of __ 
GEAR SHAFT gQT/\20P-124T/96P- 45T/48P 
GEAR s>H AFT V6T/9feP« 99T/9EP ~~ 

GEAR SHAFT 22T/9&P - 96T/96P 

QEARGHAFT 104T/ 12pP/ 32T/9€> P _ 

BEARING, BALL, ANNULAR (FLAttSEO, PHENoUC RETAINE R 
BEARmE'&ALL, AHUOLAHffuWatP, PHENOLIC. RET.A lNfc^ 
BEARING, PAJL, AHNUL ARfo-MGfcP, PHENOLIC RETAKE * 

PLATS, BEARING ASSEW13WV OP, _ 

HOUSING. GEAR SCT SHAFT DRIVE 


SPECIFICATION 


mm^nttWAd'MLLU+dlMrM 


MANNED 

SPACECRAFT CENTER 


SHAFT A*)^ DRW/C 
G,e^r feo*, SCT ,, 


CODE IDENT NO.I SIZE I NASA NUMBER 


loll 70 s 


APPLICATION 











































































































































































































































































































































































































1703 F 

































































































































8 


5 


3 


2 


NOTES: 


eoznoi 


m BEE 


-4. C OUNTER, DISPLAT 

' <§fe'0 ; 


1. INTERPRET DWG IN ACCORDANCE WITH STANDARDS ^ A 

PRESCRIBED BY MlL-D-703X7. (« As 

2. PLAT WASHERS (ITEM 31) OF INCREMENTAL THICKNESS ^ ~-T~ 
SHALL BE SELECTED AND INSERTED BETWEEN SEARS HAFT /* D* 

SHOULDERS AND BEARINGS TO LIMIT END PLAY TO .004 IN.- 

MAX. AT SHAFTS SlO, SIS, SIA AND SIS. /ft C 

S. COUNTER (ITEM 16) SHALL REGISTER ZERO WHEN THE \[V =- 

RESOLVER BX IS AT ITS NULL SETTING INDICATED BY r>, 

MARKING ON SHAFT AND BODY. 

4. BEVEL GEARS (ITEMS IS AND 22) SHALL BE ALIGNED TOR (/*) F* 
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5. COMPLETE ASSEMBLY SHALL START WHEN THE MOTOR fa) c 

MG2 IS ENERGIZED WITH 4.0 VOLTS, 400 CPS MAX rz 

And RUN CONTINUOUSLY AT 2.0 VOLTS MAX., IN TT” 
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And running voltage may be e.o volts max.. 

STARTING VOLTAGE TO BE CHECKED AT POINTS WHERE 
DRIVE APPEARS TO SLOW DOWN. 
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I. INTERPRET DWG IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-703Z7. /« 
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2. FLAT WASHERS (ITEM Si) OF INCREMENTAL THICKNESS ^ - Q ~ 
SHALL BE SELECTED AND INSERTED BETWEEN GEARSHAFT A, 
SHOULDERS AND BEARINGS TO LIMIT END PLAY TO .004 IN. 

MAX. AT SHAFTS SlO, SIS, SI4 AND SI5. C 

3. Counter (item it* oc 3 <b)suau. register zero when the yV =— 

RESOLVER B2 IS AT ITS NULL SETTING INDICATED BY t+) D* 
MARKING ON SHAFT AND BODY. - 3 

4. BEVEL GEARS (ITEMS IS AND 22) SHALL BE ALIGNED FOR £») [ s 

MINIMUM BACKLASH COMPATIBLE WITH NOTE 5. >._ 

5. COMPLETE ASSEMBLY SHALL START WHEN THE MOTOR U) r- 
MG2 IS ENERGIZED WITH 4.0 VOLTS, 400 C.RS. MAX ^ rz 
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EITHER DIRECTION, THROUGH SGO* COUNTER ROTATION OR) 
EXCEPT AT O* AND 130* POINTS WHERE THE STARTING ^ — 

And running voltage may be e.o volts max. (m) Hr 

STARTING VOLTAGE 70 BE CHECKED AT POINTS WHERE -, 

DRIVE APPEARS TO SLOW DOWN. t 
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L INTERPRET DWG IN ACCORDANCE WITH MIL-D-70317 „ - 

1. REFER TO WIRING.SCHEMATIC, NASA DRAWING NO. IOI5I10. ~ . 

XCONDUCTOR NO. SHALL BE MARKED ON EACH Vi I RE - 

I TER ND-1001019. SPACING OF CONDUCTOR IDENTIFICATION 
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4. TWIST CONDUCTORS IN ACCORDANCE WITH KD1001051 

5. CONNECT CONDUCTORS A lC AND A2GCT0 RESPECTIVE 
SHIELDS (PER WIRING LEGENDUlSING ITEM Q£) 
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3 PERFORM CONTiNUITY CHECK. 
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42. Pot in accordance with nd-iooioo9.method c.: :- 
A. POTTING SHALL NOT INTERFERE WITH POLARITY " 
SCREW OPERATION. 
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T*l. WARK REF DESIGNATIONS 1/8 INCH HIGH 111 ACCORDANCE 
WITH ND-I0010IB. 
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45. CZ SYMBOL ON HARNESS INDICATES APPROXIMATE LOCATION :: 
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MOTES: 

1. INTERPRET DWG IN ACCORDANCE WITH MIL-D-70317 

2. REFER TO WIRING SCHEMATIC, NASA DRAWING NO. 1015119. 

3. CONDUCTOR NO. SHALL BE MARKED ON EACH WIRE 

' PER ND-100*1019. SPACING Of CONDUCTOR IDENTIFICATION 
C SHALL BE EVERT TWO CD INCHES, MAXIMUM. SPIRALING 
OF THE MARKINGS IS ALLOWED. 

t . TWIST CONDUCTORS »N ACCORDANCE WITH ND-1002031 
. CONNECT CONDUCTORS AllC AND A2GC TO RESPECTIVE 
SHIELDS (PER WIRING LEGENDLuSING 'TEM QD 
L APPLY ITEMS ANPflfl TO LEADS. 

T SOLDER CONDUCTORS, kER WIRING LEGEND. WITH SUGOWRPl, 
PER QQ-S-5TI, PER MSFC-PROC-L5B. 
ft, LACE CONDUCTORS, USING ITEM CD, IN ACCORDANCE WITH 
N0-:CO2032. . 

5 PERFORM CONTINUITY CHECK. 

10. PLACE ITEMS (TD,® AND (Sj OVER CONTACTS AND LEADS 
AND SHRINK._ 

T!. SHRINK ITEM (TO AND IDENTIFY ASSEMBLY USING NASA DRAWING 
NO.. REVISION LETTER AND MANUFACTURERS SYMBOL IN 
ACCORDANCE WITH ND 1002019. 

12. POT IN ACCORDANCE WITH ND-1002009. METHOD C. 

A. POTTING SHALL NOT INTERFERE WITH POLARITY 
SCREW OPERATION. 

I B. POTTING SHALL COVER WIRE INSULATION FOR A MINIMUM 
OF 1/8 INCH. 

13. MARK REF DESIGNATIONS 1/8 INCH HIGH IN ACCORDANCE 

14. TIRMINATE°Sh?lBeD WIRE AS SHOWM IN DETAIL A . 
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NOTES: 

1. INTERPRET DWG IN ACCORDANCE WITH MlL-D-10327 

2. REFER TO WIRING SCHEMATIC, NASA DRAWING NO. IOI5I29. 

3. CONDUCTOR NO SHALL BE MARKED ON EACH WIRE 

PER ND-1002019. SPACING OF CONDUCTOR DENTlFlCATlON 
- SHALL BE EVERY TWO C2) INCHES, MAXIMUM. SPIRALING 
- OF THE MARKINGS IS ALLOWED. 

4 IS l 1 s L^Pbf D yi- T0 ^ l ,Ki . ACCORDANCE WITH ND-1002031 
5. CONNECT CONDUCTORS A1C AND A2GC TO RES£ECTIVE 
SHIELDS (PER WLRiNG lEGENDJTuSING ITEM 05) 
k apply items and® to leads. 

1. SOLDER CONDUCTORS, PER WIRING LEGEND. WITH SUG0WRP2, 
PER 0Q-S-5TL PER M£FC - PROC-15B. 

«. LACE CONDUCTORS, USING ITEM (JJ.IN ACCORDANCE WITH 
ND-'002032 • 

9 PERFORM CONTINUITY CHECK. 

lC ' Atfr C cJl EMS (2),® AND®) OVER CONTACTS AND leads 
AN SHRINK. 

11. SHRINK ITEM GD AND IDENTIFY ASSEMBLY USING NASA DRAWING 
NO. REV IS I Ok LETTER AND MANUFACTURERS SYMBOL IN 
ACCORDANCE WITH NDI0O2OI9. 

12. Pot 1011713-000 CQHuecioffs pernd iooEoo^.methoo c, (e^ 
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13. MARK REF DESIGNATIONS 1/0 INCH HIGH IN ACCORDANCE 
WITH ND-1002019. 

14. TERMINATE SHIELDED WIRE AS SHOWN IN DETAIL A . 

15. □ SYMBOL ON HARNESS INDICATES APPROXIMATE LOCATION 
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DESCRIPTION_ 
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| PATE 1 APPROVAL! 
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u INTERPRET DWG IN ACCORDANCE WITH WtL-D-70327. 
i 2. REFER TO WIRING DIAGRAM N ASA IJNG NO. \0V5I29. 

3. SOLDER PER MSFC-PROC-158 USING TYPE SNGO WAR P2 PER QQ-S 571. 

4 . LACE WIRES TOGETHER USING ITEM (7 J PER MIL-S-572. 
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5. MARK ELECTRICAL REFERENCE DESIGNATION PER NDI0020I* 
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MANUFACTURERS SYMBOL PER NO 1002019. 
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MARKINGS IS ALLOWED. , . 
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HBQUTRKKENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IR ACCORDANCE WITH STANDARDS PRESCRIBED 
BT MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QOALITT ASSURANCE PROVISIO® 
SPECIFIED IN ND 1015404. CLASS 2. 

C. PACKAGING TO BE IN ACCORDANCE WITH ND 1002215 CLASS I 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION REQUIR91ENTS 
SPECIFIED IN ND 1002052 - 
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REVISIONS f UP 
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\ k REVISED PER , \U 

n ^ TDRR NO. 01922 Ujl\ 

"A R REVISED PER TDRR /o7YSL t/tfL, Jf, f-X 

[ r J C REVISED PER TDPP- 14882 ■ U>R 

^ D REVISED PER TDRR I577dl/ifc< ~&lt 


B. PARTS SHAT.T. MEET THE APPLICABLE RtQUVRETAEMTB 
OF TOIL—C-Q3S4- - 

2. INSPECTION AND ACCEPTANCE: 


2-56NC-2B 


.© 14 . 


A. MECHANICAL HEQUIREMENT3: 

1. PACKAOES AND SHIPPING CONTAINERS SHAH, BE MARKED WITH 

NASA NUMBER, REVISION LETTER, MANUFACTURER'S IDENTIFICATION 
PER ND 1002019 

2. PARTS SHALL BE MARKED WITH HASA DRAWING NUMBER, REVISION 
LETTISH AND DASH NUMBER PER ND|oo£Oiq 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. CONTACTS 20 #22 PINS .030 t .001 IN. DIAMETER. 

5. ALL PINS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 

6. engagement: SCREWLOCKS POLARIZED 

7. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWING 
1011758 (REF). 

8. WIRE TERMINATION: SOLDER CUP TO ACCOMMODATE #22 AWO 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 
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2-56NC-2A 


2-54NC-2A 


B. EIECTRICAL REQUIREMENTS: 

1. INSULATION RESISTANCE: 


1000 MEGOHMS MI*. AT 1000 VDC 


2. SERVICE RATING: SEA I£VEL 530 V RMS 

3- DIELECTRIC STRENGTH: SEA LEVEL 1600 V RMS 

C. MATING TORQUE: UNIT SHALL WITHSTAND A MATING TORQUE OF 2 1/4 TO 2 1/2 IN. 
- LBS. MAXIMUM WITHOUT DEGRADATION OF PERFORMANCE 


TABLE I _ 

DASH NO. I MOUNTING HARDWARE" A I B~ C_ 

1011740-1 CHASSIS MOUNTS 50 53 

_ PER FIGURE JL _ 

1011740-2 SCREWLOCKS PERFIG.H — — — 

1011740-3 CHA5IS MOUNTS pc ea cp 
PER FI6UREX 


MOUNTING: 


B. SERVICE RATING: 

C. DIEHCTRIC STRENGTH: 

D. INSULATION (BODY): 


E. CONTACTS: 


F. SCREWLOCKS AND STUDS 
0. CONTACT RATING: 

H. CONTACT CENTER TO CENTER: 

I. SURFACE-CREEPAOE DISTANCE: 
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PER TABLE 1 
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1. GENERAL: 

A. INTERPRET DRAWING III ACCORDANCE WITH STANDARDS PRESCRIBED 
BI MIL-D-70327. 

B. SUPPLIER SHAH, CONFORM TO QUALITY ASSURANCE PROVISIORS 
SPECIFIED IE ED 1015404, CLASS 2. 

C. PACKING AED SHIPPING IE ACCORDAECB WITH KIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION REQOIRBIEETS 
SPECIFIED IB ED 1002052 . 


B, _ PARTS SHALL MEET rai APPUCABLt RtQUlREMENTS- ' ~ "-. —7 

OF PAIU—C—S384- -- 

2. INSPECTION AED ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. PACKAGE! AND DIPPING CONTAINERS SHAH, BE MARKED WITH 

NASA HUMBER, REVISION LETTER, MANUFACTURER*S IDENTIFICATION 
PER MIL-STM29. 

2. P ARTS SHALL BE MARKED WITH RASA DRAWIHO HUMBER, REVISIOH 
LETT® ARD DASH HUMBER PER MIL—STD—130, EXCEPT IRK OR 
PAIHT HOT ACCEPTABLE. 

3. MECHANICAL DIMEHSIOES AS SHOWH. 

4. CONTACTS 20 #22 PINS .030 t .001 II. DIAMETER. 

5. ALL PINS SHAH BE ID B IT I PIE D OE BOTH SIDES OF BOUT. 

6. ENGAGEMENT: SCREWLOCKS, POLARIZED. 


7. 


THIS DRAWING SHALL MATE WITH A MATCHING PART RASA DRAWIHO 
1011756 (REF). 
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8. WIRE TERMINATION: SOLDER CUP TO ACCOMMODATE #22 AWO 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR* 


B* ELECTRICAL REQUIREMENTS: 

1* INSULATION RESISTANCE: 
2m SERVICE RATING: 

3* DIELECTRIC STRENGTH: 

3* DESIGN REQUIR&ENTS: 

A. MOUNTING: 

B. SERVICE RATING: 

C» DIELECTRIC STRENGTH: 

D. INSULATION (BOOT): 

E. CONTACTS: 


P. 

G. 

H. 

I. 


SCREWLOCKS: 

CONTACT RATING: 

CONTACT CENTER TO CENTER: 
SURPACE-CREERAGE DISTANCE: 

J. AIR SPACE: 

K. CONTACT RESISTANCE: 


1000 MEGOHMS MIN* AT 1000 VDC 
SEA LEVEL 5*0 V RMS 
SEA IEVEL IfeOOV RMS 

PANEL 

70,000 FEET 14-0 V RMS 

70,000 FEET 42L5 V RMS 

GLASS FILLED DIALLYL PHTHALATE 
PER MIL-M-19833, TYPE GDI-30 
(GREEN) . 

FHOSIHOR BRONZE, OOID PLATED 
PER MIL-0-45204, TYPE II, CLASS 

STAINLESS STEEL, PASSIVATED 

3 AMPS 

3/32 * .002 

1/16 KIN. 

.040 MIE. 

20 MV MAX AT 3 AMPS 


TOLERANCES;— 

TWO PLACE DECIMAL, ± .OlO 
THREE PLACE DECIMAL, 1.005 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 

X* GENERAL: 

A. INTERPRET DRAWING IV ACCORDANCE WITH STANDARDS PRESCRIBED BY 
HIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404* CLASS 2. 

C. PACKING AND SHIPPING IK ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL HE CAPABLE OP MffiTIHO QUALIFICATION REQUIRH^ TS 

SPECIFIED IN HD 1002052 _ - ___ 2-5&NC-2B 


E. PARTS SHALL MEET THE APPLICABLE REQU»RCT<«;NTS 

DF M1U-C-B384 ._ _ I I ^ 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIRBtENTS: « . . . 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 

NASA NUMBER,. REVISION LETTER, MANUFACTURER'S IDENTIFICATION 
PER MIL-STD-129. ... 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION • 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIM3TSI0NS AS SHOWN. 

4. CONTACTS 7 #22 PINS .030 ± .001 IN. DIAMETER. 

5. ALL PINS SHALL BE IDBITIPIBD ON BOTH SIDES OP BOUT. 

6. ENGAGEMENT: SCREWLOCKS, POLARIZED. 

7. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWING 
1011757 (REP). 

6. WIRE TERMINATION: SOIDER CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRB. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 



B. BIECTRICAL REQUIREMENTS: 

1. INSULATION RESISTANCE: 

2. SERVICE RATING: 

3. DIELECTRIC STHEN9'in : 

3. DESIGN REQUIREMENTS: 

A. MOUNTING: 

B. SERVICE RATING: 

C. DIEI8CTRIC STRatOTH: 

D. INSULATION (BOOT): 

K. CONTACTS: 

P. SCREWLOCKS: - 
0. CONTACT RATING: 

H. CONTACT CENTER TO CENTER: 

> 

I. SURPACB-CREE PAGE DISTANCE: 

J. AIR SPACE: 

K. CONTACT RESISTANCE: 


1000 MEGOHMS MIN AT 1000 VDC 
SEA LEVEL 530 V RMS 
SEA LEVEL 1600 V RMS 

PANEL 

70,000 FEET 1*0 V RMS 

70,000 FEET 4-25V RMS 

GLASS PILLED DIALLYL IHTHALATE 
PER MIL-M-196I3, TYPE GDI-30 
(GREEN) 

FHOSIHOR BRONZE, GOLD PLATED 
PER MIL-G-45204, TYPE II, CLASS 

STAINLESS STEEL, PASSIVATED 

3 AMPS 

3/32 ± .002 

1A6 MIM. 

.040 MIN. 

20 MV MAX AT 3 AMPS 


PROCURE ONLY PROM APPROVED SODRCES 
LISTED ON ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: # (|_, 

1. OEHERAL: 

A. INTERPRET DRAWING IB ACCORDANCE WITH STANDARDS PRESCRIBED BY OSl 

MIL-D-70327. * 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IB RD 1015404, CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OP METING QUALIFICATION REQUIREMENTS TZ- 

SFECIFIED IN ND 1002052 .... - _ __ --- 

_e'%Nv.*CD. ■—”. 

_ _14.— 

E. PARTS SHALL MEET THE APPLICABLE REQVJl RETAEWTS /-_ /0\ 

OF MIL~C~S3S4 . _ -1_ - 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: < 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH _ 

NASA NUMBER, REVISION LETTER, MANUFACTURER'S IDENTIFICATION 

PER MIL-STD-129. 

2. PARTS SHALL BE MARKED WITH NASA DRAWINO NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 

PAINT HOT ACCEPTABLE. m 

3. MECHANICAL DIMENSIONS AS SHOWN. (A5) j 

4. CONTACTS 7 #22 PINS .030 ± .001 IN. DIAMETER. / 

5. ALL PINS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. / 

6. ENGAGEMENT: SCREWL0CK3, POLARIZED. / 

7. THIS DRAWINO SHALL MATE WITH A MATCHING PART NASA DRAWING 
1011757 (REF). 

8. WIRB TERMINATION: SOLDER CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIH WITH MATING CONNECTOR. 

10. MAT I NO TORQUE: UNIT SHALL HAVE A MATING TORQUE OF 2 1/4 TO 2 1/2 IN-LBS. 
WITHOUT DEGRADATION OF PERFORMANCE. 
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NO. 2-56 
THREAD 
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1. INSULATION RESISTANCE: 

2. SERVICE RATING: 

3. DIELECTRIC STRENGTH: 

3. DESIGN REQUIREMENTS: 

A. MOUNTING: 

B. SERVICE RATING: 

C. DIEISCTRIC STRENGTH: 

D. INSULATION (BODY): 


S. CONTACTS: 


F. MOUNTING HARDWARE 
0. CONTACT RATING: 

H. CONTACT CENTER TO CENTER: 

I. SURFAC E-C REE PA GE DISTANCE: 

J. AIR SPACE: 


1000 MEGOHMS MIH AT 1000 VDC 
SEA LEVEL 550 V RMS 
SEA LEVEL IfcOO V RMS 


70,000 FEET 140 V RMS 

70,000 FEET 425V RMS _ r 

GLASS PILLED DIALLYL FHTHAUTB DRAWING NO. | 
PER MIL-M-19833, TYPE ODI-30 1011741-000 

(GREEN) _ 

PHOSPHOR BRONZE, GOLD PLATED I0II74I-00I 

p ^ D ra ^z¥i?Vcu repE n * CLASS 2 tolerances : 

OVER COPPER FLASH yy —■ + nin 

STAINLESS STEEL, PASSIVATED — 

XXX-*-.000 

3 AMPS . * i I- 

3/32 ± .002 - 

1A6 MIN. " ' 

.040 MIN. _ 


hi 
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1011741- 001 1 PINS PLU6 
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KOLLSMAN INSTRUMENT CORPORATION 

ELMHURST NEW YORK 
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MANNED 
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HOUSTON, TEXAS 


K. CONTACT RESISTANCE: 

1. 20 MV MAX AT 3 AMPS 

2. 25 MICROVOLTS MAX AT 250 MICRO AMPS DC AFTER 500 WITHDRAWALS 
AND INSERTIONS. 
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REQUIREMENTS: 

1* GENERAL: 

A, INTERPRET DRAWING IV ACCORDANCE WITH STANDARDS PRESCRIBED BY 
HIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 2* 

C, PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OP MEETING QUALIFICATION REQUIREMENTS 

SPECIFIED IN ND 1002052 ... ... _ 


B. PARTS SHALL MEET THE APPLICABLE REQU1 REGENTS Illii: ~ 
df to IL-C- B384 ^________ 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 

NASA NUMBER,, REVISION LETTER, MANUFACTURER*S IDENTIFICATION 
PER MIL-STD-129. 

2. P ARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DDOTSIONS AS SHOWN. 

It. CONTACTS 7 #22 PINS .030 t .001 IN. DIAMETER. 

5. ALL PINS SHALL BE IDHITIFIKD ON BOTH SIDES OP BOOT. 

6. ENGAGEMENT: SCREWLOCKS, POLARIZED. 

7. THIS ERAWINO SHALL MATE WITH A MATCHING PART NASA DRAWING 
1011757 (REF). 

8. WIRE TERMINATION: 30IDBR COP TO ACCOMMODATE #22 AWO 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATINO 
CONNECTOR. 


BUSCTRICAL REQUIREMENTS: 

1. INSULATION RESISTANCE: 

2. SERVICE RATING: 

3* DIELECTRIC STRENGTH: 


1000 MEGOHMS MIN AT 1000 VDC 
SEA LEVEL 550 V RMS 
SEA LEVEL 1600 V RMS 


DESIGN REQUIREMENTS: 

A. MOUNTING: 

B. SERVICE RATING: 

C. DIBIECTRIC STRENGTH: 

D. INSULATION (BOOT): 


B. CONTACTS: 


P. SCREWLOCKS: - 
0. CONTACT RATING: 

H. CONTACT CENTER TO CENTER: 

> 

I. SURPACB-CREEPAGB DISTANCE: 

J. AIR SPACE: 

K. CONTACT RESISTANCE: 


70,000 PEET M-0 V RMS 

70,000 PEBT42LSV RMS 

GLASS PILLED DIALLTL IHTHALATB 
PER MIL-M-19833, .TYPE GDI-30 
(OREEH) 

PHOSPHOR BRONZE, GOLD PLATED 
PER MIL-G-U5204., TYPE II, CLASS 2 

STAINLESS STEEL, PASSIVATED 

3 amps 
3/32 ± .002 
1A6 MIN. 

.040 MIN. 

20 MV MAX AT 3 AMPS 


PROCURE ONLY PROM APPROVED SOURCES 
LISTED ON ND 1002034 FOR THIS DRAWING. 
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l. omeral 

1. INYBRPRXf DRAWING IV ACCOHDAVCI WITH STANDARDS PHVSCRIBH) 

IV ML-D-70327. 

B. SUPPLIER SHALL COVFOHM TO QUALITY ASSURAVCV PROVISIONS 
SPECIFIED IV VD 1015404, CLASS 2. 

C. PACKIVQ *"> SHIPPIVO IV ACCORDAVCB WITH ML-P-116, METHOD III* 

2* INSPECTION AVD ACCVPTAVCVt 

A. UM\T SHALL BE HAWED WITH VASA DRAWIVO HUMBER 

REVISION LETTER AVD MANUFACTURER’S IDBHTIPICATIOV IV 

ACCORDANCE WITH: 

UVIT - PER MIL-STD-130 EXCEPT IVK OR PAIVT VOT ACCEPTABLE. 
PACKAGE AVD SHIPPIVO COVTAIVSR - PER KIL-STD-129. 

B* DIMEVSIOVS AS SHQWV. 

C* IV PUT SHAFT ROTATES COUNTER-CLOCKWISE POR IHCREASIVO A VOLE 
VUHBERS mnai VIEWED PROM SHAFT BHD VIEW* 

D. UNIT SHALL HAW CONTINUOUS ROTATIOV IV BOTH DIRECTIOVS. 

V. DISTANCE BETWEEN CENTERLINES OF MARKINGS ON TENTHS DRUM 
SHALL BE T.2.*± 1.8* (HON* CUMULATIVE') OF SHAFT ROTATION. 

TOTAL OF FOUR (4) LINES BETWEEN NUMERALS._ 

P. PRBSMTATION AVOLE READIHOS PROTO* TO 359.98* THCT STAHT AT O* 
AGAIN. EACH REVOLUTION OP COUVTER IEPUT 3HAPT SHALL RESULT IE 
A PRESENTATION OP I DEGREE. 


1. 0.05 IN. OZ. MAXIMUM TORQUE REQUIRED TO START ALL THREE 
DRUMS PROM STANDSTIIi,. 

2. 0.25 IN. OZ. MAXIMUM TORQUE REQUIRED TO LIFT SHADE. (LOWER 
TORQUE VALUE REQUIRED TO FLIP SHADE AT ZERO DSD RES POSITION) • 

DBSIQH RVQDIRBfHNTS 


1* DRUMS AND EXTERNAL SHAUBB SHALL BE BLACK ANODIZED PER 
MIL-A-8625, Ti PK TE. 

2* COUNTER DRUMS SHALL HAW NHITB SIU-SCHEBW) NUMERALS OH BLAOL 
BACKGROUED 


-SHADE IN ALTERNATE 
POSlTIOkl 



.023 TYP (wr) 


.0201010 


I-.033 TYP 

DETAW. A 

SC*LH S/l 


rSIE DETA\L A , ^4 R " 


-.2828±.OOOfe 


5 

4.000 
-.003 




gw©- 




■I^TVP 


B. MATERIAL** 


BEARING RACES AND BALLS - CRES.FEp.STCCGG-S^TGS, 

CLASS 440C, CONDITIO! A, Re 56 MINIMUM HAREMESS AFTER 

BASE ^E^\C1^CCORO^E W\2^'^T».TYPE fBE OR (OU.-P-tSOJ5T<PE 
FB6. /EXCLUDING 'WATER ABSORBTIOW AND SPECIFIC GRAVITY ) 

|- Vfeifc MINIMUM POROSITY. 

SHADES: CRB3 IN ACCORDANCE WITH FEDERAL SFECIPICATION 

QQ-S-766, CLASS 302, CONDITION A. PASSIVATE PRR MIL-STD- 171 PAR. %A. 2. ^ GENERAL* 




■ 5OO ?-.0005° 


J248i.OOO»DIA 



A. HOUSING: ALUMINUM ALLOT 356-T6. INVESTMENT CASTING IN 

” ACCORDANCE WITH FEDERAL SPECIFICATION QQ-A-601 (ALTERNATE _ 

MATERIAL ALUMINUM ALLOT 356-T51). ANODIZED PER WIL-A-B62* TYPE I 
DYED BLACK. 

5. GBAW: AUOy w ACCORDANCE 

. ANOOVEED PGR MIL-A 8G2S.TVPE tt WED BLACK. 

B. ORES IN ACCORDANCE WITH 00-3-763, CUSS 416. 

PASSIVATE IN ACCORDANCE WITH MIL-3TD-17I PAR. S4«l. 

G. PINIONS: CRES 303 IN ACCORDANCE WITH FEDERAL SPECIFICATION 
QQ-S-763, CUSS 303. PASSIVATE IN ACCORDANCE WITH 
MIL-STD-171 PAR 5.4.t. 

T. SHAFTS: CRES 303 IN ACCORDANCE WITH FEDERAL SPECIFICATION 
QQ-S-763, CUSS 303. PASSIVATB IN ACCORDANCE WITH 
MIL-STD-171 FAR. 5.4.2. 

8. GENEVA WHEEL: CRES 410 IN ACCORDANCE WITH FEDERAL 
SPECIFICATION QQ-S-763, CUSS 410* CONDITION A. 

PASSIVATE IN ACCORDANCE WITH MIL-STD-171 PAR *4.1. 


PROCURE ONLY PROM APPROVED SOURCES LISTED OH 
HD 1002034 FOR THIS DRAWING. 


|. BEAR II4G TOLERANCES* SHALL BE. IN ACCORDANCE WITH ABEC *1. 
t. BEARING LUBRICATION- IN ACCORDANCE WITH ND I0020T1. 

B. BEARINGS may be shielded or unshielded. 

4 . all FERROUS PARTS SHALL BE DEMAGNETIZED. 

5. INPUT SPEBD 

A. MAXIMUM ALLOWABLE IEPUT SPEED - 2160 RPM. 

B. RECOMMENDED INPUT SPED - 1440 RPM MAXIMUM. 

4. SPECIAL. CBMOmONlNG 

RUM IN POR 10 HOURS AT 750 RPM t 20 RPM AT 25*C t 5*C, R^HRSID 
DIRECTION EVERT 30 MINUTES. AFTER SPECIAL CONDITIONING EACH UNIT 
SHALL MEET ALL REQUIREMENTS IN SECTION 2, INSPECTION h ACCEPTANCE. 
SUPPLIER < y*T.T. SUBMIT TEST DATA RELATING TO REQUIRHOITS 2.G.1, 

AND 2.G.2 PRIOR^TOAD SUBSEQUENT TO SPECIAL CONDITIONING. 

5. ENVIRONMENTAL REQUIREMENTS 

A. LOW TtMIFtRATURH: »*FtS»P FOR 4B HOURS WIN. 

8. HIGH TNMIPERATOR*: fOO°Ft5°F FOR 48 HOURS WIN. 

» C THERMAL SHOCK*.Ml L-STD-SlO METHOD 50S.TEMP. RANGE 20«Ft S°F 
TO lGO*F tflFF. TRANSFER TIME S MINUTES MAX. 

a THERMAL VACUUM*. 200°Fi5°F AT luiO^MM FOR 250 MOORS. 

20°FT5*F AT |x I O'* MM FOR 250 HOURS. 

C. HUMIDITY: IN ACCORDANCE KITH MIL-STD BIO METHOD 507. 

CONTINUOUS CYCLES SHALL BE S FOR A TOTAL 
TEST TIME^QF NOT LESS THAN 120 HOURS. 


S. ENVIRONMENTAL REQUIREMENTS (CONTt>) 

F. ACCELERATION * 20$ ±S*h FOR 3 MINUTES ALONG EACH AOUS. 

G. VIBRATION 5 EO 3 t$% (OTO PEAK) S TO 2000 TO S CPS AT I MINUTE/OCTAVE ~ 

LOGARITHMIC SWEEP ONCE ALONG EACH MA30R AY.IS. 

H. SHOCK* IN ACCORDANCE WITH MIL-STD "810 METHOD 51G-I, PROCEDURE It 

503 * S% SHOCK PULSE. 

X. ENDURANCE* MECHANICAL CYCLING 200 HOURS MIN AT 750 RPM ± 20 RPM 
AT 25*C.± 5*C. REVERSING DIRECTION EVERY 24 HOURS. 


KIC. 

PN 75005005701 


PART OR 

IDENTIFYING NO. . 


NOMENCLATURE OR 
DESCRIPTION 


UNLESS OTHERWISE SPECIFIED " 

DIMENSIONS ARE IN INCHES cm.. 

TOLERANCES ON — -■ 

FRACTIONS DECIMALS ANGLES qpawm P flll 
* ° aS CHECKED^ 

DO NOT SCALE THIS DRAWING APPROVAL 

MATERIAL APPROVAL.^ 


M I T 

INSTRUMENTATION LAV 


_DATE /* 3° 65 

4 AS9-3/-41 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS_ 

COUNTER, ROTA.TI MG. 

FIXED MTS, ANSLE 

(SPGCIFtCVTIOKI CONTROL ORA.WIM&.) 


ICOOE IDENT NO. I SIZE I 



1011744 


USED ON I FINAL FINISH 


1 SHEET 7OF / 




























.55© CL OP (BASKET 
SEE SECT. B-B 



V sw .1101 


REVISIONS 

DESCRIPTION 

ED_P£aTDliR_l£ii/ 


! DATE I APPROVAL 


CHAMFER 45X.0I5 MAX 
BOTH CORNERS 
(SEE TABLE 1 DIM. A) 


B.S>©0 


SECT.A-A 

-4.4<*0 REP - — 

-&604 BSC - 


CP RUBBER lOSERT (TVP) 


“lSB DIA THRU 
? A HOLES 
I® .oio oia) 


DETAIL A 
DASH 4,5,6 
(SAME AS DASH 1,2,3 
EXCEPT AS SHOWN) 


-3.075 

— BSC. 

-i.sas—"H 

BBC 

T720. 

I BSC 


5.575 - 
BSC 


-- 7.350 - 

-0.025-S5 C 

I BSC 


ITS 


2.341 
I BSC 
35371 
BSC 


T. 


4-840 
I BSC 
€>.052 
BSC 
T. 114- | 

BSC 


U 


-t.257 R 
TYP 


SEE TABLE 1 FOR DIM. A 


I BSC 
8.E50I 
BSC 





IV® 


raouiRBonnst 

1. RRRALt 

a. ih tb hprb t erawibo iw accordabcb with mil-d-?0327. 

B. SUPPLIBR SHALL CORPORM TO DUALITY ASSDRAWCH PROVTSIOHS 

SPECIFIED Hi BD 1GIS404, CLASS 2. 

C. PACK ISO AHD SHIPPIHO SHALL BB IH ACCORDARCB WITH KIL-P-116, 
SUBHETHOD 1A-8. 

2. IWSIBCTIOR AHD ACCEPTANCE* 

A. ALL ITEMS STALL BB MARKED WITH RASA ERAVIBO BUMBHT, DASH BOMBER. 
REVISIOB LETTER, ROBBER CORE DATE. AMD MANUFACTURER'S IDSRTIPICA- 
TIOB IB ACCORDABCE WITH MIL-STD-130. 

B. DXMERSIOBS AS SOW. 

3. DESKS! RBQUIKBM8RTSS 

A. MATERIALS* 

-1 BERYLLIUM, IB AC COR DABCE WITH ID 100212$. 

-2 STEEL, CORROSIOB RBSISTIBO (CBES), IB CONFORMITY WITH 
PEDCTAL SPECIPICATIOB OQ-S-766, CLASS 304, COBDITIOI A 
(ANNEALED) PIBISR BOMBS! 2 B. 

-3 AEOMIBO**.ALLOT, IB COBPOBMITT WITH OO-A-327, TBIFBt T6 
(SOUJTIOB BEAT TREATED ABD AHTIPICIALLY AOBD). 

B. TREATMEBTSt 

-1 BERYLLIUM} BEAT TREAT IB ACCOR DA BCB WITH BD 1002092. 

-2 STEEL (CBES)} CLEARED ABD PASSIVATED IB ACC OR DABCE WITH 
PIRISH BO. 5.4.1 OP MIL-STD-171. 

-3 ALOMIROM ALLOY; ABODIC COATIRO IB ACCORDABCE WITH 
MIL-A-6625. TYPE II (SULPDRIC ACID COATIRO). 


ALL CASE BOB. - IRE ELASTOMER SHALL BE SILICOBE RUBBER IB 
CONFORMITY WITH MIL-R-5847, TYPE lb ABD 
TYPE lib, ORALS 70. 


PART NO. w DIM. A 

1011745-1,2,3 1.615 R tvp 

IOM74q-4.tr A SQUARE CORNERS WITH 
lUll^b 45 X.0I5 MAX CHAMFER 



.032 BSC- 


" STYLE ZZ GA5K-0- 
SEAL BOTH SIDES 


I l_« 


3 U- 

^53-^ 




358 PEP 


- 020 ±.003(TYP) 


J4- KTYRf T 

“T .430 ESP 


SECTT. B-B 
SCALE 


3038 BSGr—M 

-- 4 .325 BSC- 

--5*502. BSC——J 

-5.035 BSC- 

--7.031 BSC - 

—-3.230 BSC- 

---3.313 BSC 

-—-8.050 

BSC 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON ND1002034 FOR THIS DRAWING 
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74426015006 

1011745-5 

74426015005 

ION 745-4 

74426015004 


101114-5-3 
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IX 

1011145-2 

liiSttaarara 

IOII145-1 
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GASKET 


GASKET 


GASKET 


BASKET 


CASKET 


GASKET 



ALUM 


CRES 


BE. 


NOTE 3A-3 


NOTE 3A-2 


NOTE 3A -I 


NOTE3wA 


MOTE 5. A 


E5.A-I 



I /g//og< 
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SECT. B-B 


%- SCALE 


B 


[REVISED PER TQfta 23467 


S3 


CHAMFER 45^C.OI5 MAX 
BOTH CORNERS 
(SEE TABLE 1 OIM. A) 


L CF RUBBER IUSERT CTYP) 




UUUIKBWmt 

l, mnsRALt 

A. JJTIRPHK T WAWIWO IN ACCORDANCE WITH NIL-D-V0327. 

B. SUPPLIER SHALL CONFORM TO OTALITT ASSURANCE PROVISIONS 
SPECIFIED IM ID 1015U0U. CLASS 2, 

C. PACK ISO AHD SHIPPIEO SHALL BE II ACCORDANCE WITH KIL-P-116, 
SUBKETHOD 1A-8. 


2 . 


nSFECTIOI AID ACCEPTANCE* 


A, 


ALL ITEMS STALL HE HARKED WITH EASA ERAWIIO MUHBSK, DASHRWHBR. 
REVISIOH LETTER, ROBB9T CURB DATE- AID MAIUFACTUBER'S IDENTIFICA- 
mvnm irrnnmwn UT1R MTL-STD-130. 


B. DIHEISIOIS AS SOW. 


3. DESKS RBQUIRRHEHTSt 


MATERIALS! 

-1 BERTLLIUH, IH ACCORDAHCX WITH ID 100212$. 

-2 STEEL, CORROSIOH RESISTTIO (CRES) , n COWORMTW WITH 
FEDWAL SPECIPICATIOI QQ-S-766, CLASS 304, COIDITIOI A 
(AWEALED) FINISH NUMBER 2B. 

-3 AWMIN""-ALLOY, II COIFORMITT WITH OG-A-327, TEMPER T6 
( SOLUTION HEAT TREATED AHD ARTIFICIALLY AOED). 

-4 BERYLLIUM, IN ACCORDANCE WITH ND1002125. BLACK ANODIZE IN ACCORDANCE WITH 
2127, TYPE 1 

IH; HEAT TREAT IH ACCORDANCE WITH HD 100P092. 

-2 STEEL (CRES); CLEARED AHD PASSIVATED IE ACCORDANCE WITH 
c? i. i a* trrr^ATn-171. 


-3 ALUMINUM ALLOY; ANODIC COATnO IN ACCORDANCE WITH 

' mtt i AA9C i t bp tt (amvnoTn ACT!) CniTTIO). 


jUX: AHUUlu 

m v pp TT fanT.lHTRTC ACID COATTNO). 



ALL DAS NS. - THE ELASTOMER SHALL “SILICONE RUBBBRII 
CONFORMITY WITH MIL-R-5B47, TYPE lb AND 
TYPE lib, DRAW 70. 


&&>&o 


TABLE 1 


PART NO. .. 

DIM. A 

1011745 -1,2,3 

1.615 Rtvp 

1011745—4,5,6,7 

SQUARE CORNERS WITH 
45 X.015 MAX CHAMFER 





PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON ND1002034 FOR THIS DRAWING 


10II745 

-7 



GASKET 

BE 

NOTE 3A-4 

1011745- 

-6 

7442606006 


GASKET 

ALUM 

NOTE 3A-3 

1011745- 

-5 

74426015005 


GASKET 

CRES 

NOTE 3A-2 

IOU 745- 

-4 

74426015004 


GASKET 

BE 

NOTE 3A -1 



— 

1011145-3 

14426015003 


BASKET 

ALUM 

NOTE 3A-3 


““ 


101114.5-2 

14426013002. 


gasket 

CRES 



— 


1011145- 1 

74426015001 


GASKET 

BE. 

MOTE 3A-I 

ITCH 

NO. 

OTY 

ItEQC 

SVM 

SOVERNNENT/hASA 

NO. 

KOILMAN PART NO. 

COOK 

IOCNT 

DESCRIPTION 

r« i ii n UiTCDIil C 

MATERIAL 

SPECIFICATION 


LIST OF PARTS AND MATERIALS 
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TITLE 
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DO NOT SCALE THIS DRAWING 



MATERIAL 
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nasa approval m/Q rrm—mt 

COOS IOCNT NO. 

SIZE NASA NUMRER 

Q 1011745 - 
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REQUIREMENTS : 

1. GENERAL : , 

A. INTERPRET DRAWING IN ACCORDANCE WITH MIL-O-70327. 
a. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 

PROVISIONS SPECIFIED IN ND/0/S404,CLASS2 . 

C. PACKING AND SHIPPING SHALL BE IN ACCORDANCE WITH 
MiL-P-116,SUBMETHOD IA-8. .358£0Fi 

SEE SEC 

2. INSPECTION AND ACCEPTANCE 

A. ALL ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER , 

DASH NUMBER,RE VISION LETTER,RUBBER CURE DATE, AND 
MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH MIL-STD-ISO 
a MAXIMUM ALLOWABLE LEAK RATE SHALL BE 3 X/0' 7 C.C. ATM./SEC.AS 
MEASURED WITH HELIUM MASS SPECTROMETER. TEST SHALL BE 
PERFORMED PRIOR TO DIMENSIONAL CHECK AND UNDER THE FOLLOWING CONDITIONS '. 

FiNiSr, OF METAL CLAMPING SURFACES SHALL BES^~WITH NO LUBRICANT USED 
BETWEEN SURFACES TO BE SEALED. 

-2 ONE ATMOSPHERE SHALL BE APPLIED TO 00. OF GASKET. 

-3 GASKET SHALL BE CLAMPEO WITH 24*4-40 SCREWS,UTILIZING 
MOUNTING HOLES IN GASKET,W/TH A TIGHTENING TORQUE OF 5.2 
IN/LBS APPLIED TO SCREWS. 

C. DIMENSIONS AS SHOWN. 

3. DESIGN REQUIREMENTS'- .165 — 

A. MATERIALS'. . 

BERYLLACCORDANCE WITH NO 1002125 —r — — — — —x- 

-2. STEEL,CORROSION RESISTING (CRES), IN CONFORMITY 
W' r H FEDERAL SPECIFICATION QQ-S-766,CLASS 304, 

CONDITION A (ANNEALED)FINISH NUMBER 2B. 

-3. ALUMINUM ALLOY,IN CONFORMITY WITH QQ-A-321, 

TEMPER T6 (SOLUTION HEAT TREATED AND 
ARTI Cl CIALLY AGED'S . 3597 

—4. BERYLLIUM. IN ACCORDANCE WITH NDI002I2S. am* 50 -* 

SLACK ANODIZE IN ACCORDANCE WITH ND 1002127 QSC 

3. TREATMENTS' 60 52 

-/. BERYLLIUM;HEAT TREAT IN ACCORDANCE WITH ND 1002012 &SC 

-2.S TEEL (CRES)',CLEANED AND PASSIVATED 7 114 

IN ACCORDANCE WITH FINISH NO. 5<l OF MIL-ST0-/7I BSC J- 

—3. AL UM/NUM ALLO /; ANODIC CO A TING IN ACCORDANCE 7 943 

WITH M\L-A-8625,TYPEH (SULPHURIC DSC 

ACID COATING) 8.469 -L 

BSC 

4. SPECIAL CONDITIONING : s.650 

A. P/N 1011745-4 SHALL BE BAKED FOR 24 HOURS MIN DSC 

'S) 300-325 °F. IN AN ENVIRONMENT OF / X/0 ~ 6 TORR OR 1 - 

LESS. THIS SHALL BE DONE AFTER COMPLETION OF 
NORMAL FABRICATION PROCESSES AND PRIOR TO 

LEAK TEST AND FINAL DIMENSIONAL CHECK. ’ . I_ 

ALL DASH NOS. - THE ELASTOMER SHALL BE SILICONE 

RUBBER IN CONFORMITY WITH M/L-R-5847, J - 

TYPE lb AND TYPE 2T6, GRADE 70. 



-CHAMFER 45 * X. 015 MAX 
\ BOTH CORNERS 
\ (SEE TABLE I DIM A) 


REPLACES RE/ S # ITH CKANqE cho. no. - ; n*/' 

C Pt* TO**30973 6* ' /A/S. 


.490- 

.358 £ OF GASKET _ 

SEE SECTION B~B 


SECTION A-A 


OF RUBBER 
INSERT (TYP) 


- 6.604- 

BSC 

-7.930 - 

esc 


DASH 4,5,6,7 
(SAME AS DASH 1,2,3 
EXCEPT AS SHOWN) 

DETAIL A 
SCALE 112 


-.136 D/A THRU 
24 HOLES 
1&.0/0D/AI 


-1.825 — 
BSC 

-H—.720 
BSC 


SEE TABLE! 
FOR DIM A 



~y f \ S~ 
n v 


/!_L_ 


■ 1.0/9 U- 
BSC 

—/.995 55C—4 

«- 3.088 BSC- 









_ TABLE I _ 

PAPT NO. PIN A 

10/1745-1^,3 1.6/5 R TYP 

I \SQUARE C0RNER5 WITH 

IQi1745-4,5,6,7 45 e x.fl/5 MA X CHAMFER 


. STYLE 22 GASK-O- 
SEAL BOTH SIDES 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON NO 1002034 FOR TH/S DRAWING 


-Hk-. 0201.003 (TYP) 

II , ,- .062 REF 


-i- -G —Jjj- fir .14 1 TYP k 1 

3^8 REF -S-- ♦ .490 REF 


SECTION B-B 
SCALE 2/1 
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TOLERANCES ON — » 

2 PLACE 3 PLACE _ O. 

DECIMALS DECIMALS ANCLES ORMRN^-L 
+ + + CHECKED 5*. 
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DO NOT SCALE TMS ORWWHC~ CONTRACT 
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INSTRUMENTATION LAS 
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I SIZE |COOC BENT NO 
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*000 
•.005 


.490 

33$ £ Of GASKET 

see secvoN e-a 


REQUIREMENTS : 

A GENERAL : 

A. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. .123 

а. supplier shall conform to quality assurance 

PROVISIONS SPECIFIED IN NDI0IS404,CLASS2. 

C. PACKING AND SHIPPING SHALL BE IN ACCORDANCE WITH 
MIL -P-II6 ,5 ubmethod IA-3. 

2. INSPECTION and ACCEPTANCE 

A. ALl ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER , 

DASH NUMBER,RE VISION LETTER .RUBBER CURE DATE, AND 
MANUFACTURER'S IDENTIFICATION IN ACCORDANCE IV/ TH MIL m S TO-130 

б. MAXIMUM ALLOWABLE LEAK RATE SHALL BE 3 XIO' 7 C.C. ATM./SEC.AS 
MEASURED WITH HELIUM MASS SPECTROMETER. TEST SHALL BE 
PERFCRMED PRIOR TO DIMENSIONAL CHECK AND UNDER THE FOLLOWING CONDITIONS: 

-t. FtN.S- OF METAL CLAMPING SURFACES SHALL BE &TWITH NO LUBRICANT USED 
BET WEEN SURFACES TO BE SEALED. 

2 ONE ATMOSPHERE SHALL BE APPLIED TO 0.0. OF GASKET. 

-3. GASKET SHALL BE CLAMPED WITH 24,*4-40 SCREWS,UTILIZING 
MOUNTING HOlES IN GASKET, WITH A TIGHTENING TORQUE OF5.2 
IN/LBS APPLIED TO SCREWS. 

C. OlMENSONS AS SHOWN. 

3. OES.GK REQUIREMENTS'- 
A. MA~ERiA^S'. 

-!. BERY-UUtAjN ACCORDANCE WITH NO 1002125 
—2. S^EE^,CORROSION RESISTING (CRES ), IN CONFORMITY 
\A!7H FEDERAL SPECIFICATION QQ-S-766,CLASS 304, 

CONDITION A (ANNEALED)FINISH NUMBER 2B. 

-3. ALUMINUM Alloy,IN CONFORMITY WITH QQ-A-327, 

TEMPER T6 (SOLUTION HEAT TREATED AND 
ARTIFICIALLY AGED). 

—4. BERYLLIUM.IN ACCORDANCE WITH ND1002125. 

BLACK ANODIZE IN ACCORDANCE W/TH NO 1002127 
5. TREATMENTS'. 

—/. BERYLLIUM;HEAT TREAT IN ACCORDANCE WITH ND 1002092 
-2. STEEL (CRES)',CLEANED AND PASSIVATED 

/N ACCORDANCE WITH FINISH NO. 5<l OF MIL-STD-17/ 

—3. ALUMINUM ALLOY', ANODIC COATING IN ACCORDANCE 
WITH MIL-A-8625,TYPEU (SULPHURIC 
ACID COATING) 

4. SPECIAL CONDITIONING'. 

A. F/N 101/745-4 SHALL BE BAKED FOR 24 HOURS MIN 

W 300-325 e F. IN AN ENVIRONMENT OF / X/0 ~ 6 TORR OR 
LESS. THIS SHALL BE DONE AFTER COMPLETION OF 
NORMAL FABRICATION PROCESSES AND PRIOR TO 
LEAK TEST AND FINAL DIMENSIONAL CHECK. 

ALL DASH NOS.-THE ELASTOMER SHALL BE SILICONE 

RUBBER IN CONFORMITY WITH MIL-R-5847 
TYPE 16 AND TYPE IT6, GRADE 70. 



-CHAMFER 45* X. 015 MAX 
\ BOTH CORNERS 
(SEE TABLE I DIMA) 


Tfc OF RUBBER 
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.136 O/A THRU 
24 HOLES 
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(SAME AS DASH 1,2,3 
EXCEPT AS SHOWN) 
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TABLE I 


PAPT NO. 

DIM A 

1011745-1^.3 

1.6/5 R TYP 

10)1745-4,5,6,1 

SQUARE CORNERS WITH 
45 C X. 015 MA X CHAMFER 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON NO 1002034 FOR THIS DRAWING 


- STYLE 22 GASK-O- 
SEAL BOTH SIDES 



-f— .020 i.003 (TYP) 

II . ,- .062 


.062 REF 


SECTION B-B 
SCALE 2H 


SEE NOTE 3A -4 

SEE NOTE 3A- 3 

SEE NOTE 3A-Z 

SEE NOTE 3A-I 

SEE NOTE 3A-3 
SEE NOTE 3A-Z 

SEE NOTE 3A-l 


_ 










/ 

/ 

1011145-001 

GASKET 





/ 

/ 

IOII74S-OC6 

GASKET 





/ 

/ 

IOII14E-ODS 

GASKE^ 





/ 

/ 

ICU74S-004 

3ASKS* 





/ 

/ 

1011145-003 

CASKS- 





/ 

/ 

1011145-002 

CASKS- 






/ 

1011145-001 

CASKS— 





•11 

ITEM | 

jE\ 

1 PART OR I0CMTIFYM6 

| NUMttR 

NOMENCLATURI 

OR DESCRIPTION 

CODE 

IDENT 

QUANTITY REQUIRED 

UST OF PARTS ANO MATERIALS | 


.2 PLACE 3 PLACE 
lOECIMALS DECIMALS ANCLES 
1 + + + 

— -.005 - 


00 NOT SCALE TMB ORRMNG 




Isan' 


MANNED 

SPACECRAFT CENTER 
HOUSTON. TEXAS 


GASKET 

SOURCE CONTROL 
DRAyv/NG 


SEE NOTE 3A 


COOC WENT NO 

80230 


1011745 


E-m-fcS 











SW.IIOI 


-8.490 


.358 a OP SA5KET - 
see SECT. B-B 


F 


CP RUBBER IWJBER-T (TYP) 


- B.^O - 


SECT.A-A 


-4.4.^0 REP-- 

-8J&OABSC 


-I5C>DIA,TWRU 
?A MOLES 
10 .0)0 oia| 


JGS-- 

I BSC 


--5.075 

h»— BSC 

•—1.565—«-1 


'^ > /V/0Vu2SR TYP 




-7.530 

--fc.«?5-§5°* 

I BSC 


6.347 
I BSC 
5.5571 
BSC 


4.B4S 
I BSC 
€>.056 
BSC 
7.114. 

BSC 

7.543 i 

BSC 


LJ 


-1.2,57 R 
TYP 


! BSC 

8 .B 6 OI 

BSC 


1 

I I.G1 

TY 

I 

I 

i— 


.G1BR 

TYP 



raouiRBomtst 

1. OEHBRALt 

A. I HTB R P RB T WAVIHO IW ACCORDAHCE WITH MIL-D-70327. 

B. SUPPLIER SHALL COHFORM TO OUALITT ASSURAWCE PROVISIOHS 
SPECIFIED IR ED 1015404, CLASS 2. 

C. PACKIHO AMD SHIPPIEO SHALL BB IH ACCORDANCE WITH MIL-P-116, 
SUBKETHOD 1A-8. 

2. IHSPBCTIOR AED ACCEPTAHCE* 

A. ALL ITEMS SHALL HE MARKED WITH EASA ERAWIHQ RUMBOT, DASH HUMBER. 
REVISIOH LETTER, RUBBER CURE DATE, AHD MAHUPACTURBR'S IDEHTIFICA- 
TIOH IE ACCORDAHCE WITH HIL-STD-130. 

B. DIMERSIOHS AS SHOW!. 

3. DHSIOH RKBJIREMBHTS t 
A. MATERIALS* 

-X BERYLLIUM, IH ACOORDAHCE WITH ED 100212$. 

-2 STEEL, CORROSIOH RES IS TIRO (CRES), IE COHFORMTTY WITH 
FEDERAL SPECIFICATIOR QQ-S-766, CLASS 30t», COWDITIOR A 
(ARREALED) FIRISH RUMBHt 2B. 

-3 ALDMINH*-ALLOY, IE CORPOREITY WITH OC-A-327, TEMPER T6 
! (SOLUTIOR HEAT TREATED AED ARTIFICIALLY AOED). 


-1 BERYLLIUM | HEAT TREAT IH ACC OR DAHCE WITH RD 1002092. 

-2 STEEL (CRES); CLEARED ARD PASSIVATED IE ACCOR DAHCE WITH 
FIRISH RO. 5.4.1 OF MIL-STD-171. 

-3 ALUMIRUM ALLOY; AWODIC COATIWO IR ACCORDAHCS WITH 
P.IL-A-8625, TYPE II (SULFURIC ACID COATIHO). 


ALL DASH EOS. - THE ELASTOMER SHALL BB SILICORE RUBBER II 
CORPOREITY WITH MIL-R-5847, TYPE lb AHD 
TYPE lib, ORACH 70. 


6.550 


PROCURB OKJL-V FROM APPROVED SOURCES 
LISTED OKA KAO 1002054- FOR THIS DRAWIKIS 


.052 BSC- 


IOI174-5-3 IH4260IS0O3 


IOII745-E 


■eEMMLjaai 


74426015001 


GASKET 

BE. 


E3.A- 

KOLLSMAN PART NO. 

CODE 

IOENT 

NOMENCLATURE OR 
DESCRIPTION 

MATERIAL 

SPECIFICATION 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


GASKET 

SOURCE COKJTROL. 
DRA^IMG _ 


SIZE NASA NUMBER 

n I0H745- 




645KET I ALUM INOTE3.A 


SASKET ICRES 
























































REVISIONS 


DAT* I APPROVAL 


•MASTER KH.VWAX 



-.8 01 MAX 


SO* TP 


SO TP 


105 V TF' 


.+.005 

-.006 


l3l2Jt.0IS 


SE.E. SiCSTE. 2. 


SURFACE 'e> 


. +.031 

-.000 

.+.0I6_ 

-JD05 


140 TP 


“ s *^SS n,k - 


I. £50 


I.0ST 


-.005 


J.25^DIK! 


078-oOi 0, ^^ p )- 



ZSSTP 


2.1 S TP 


+.010 

-.020 


.422 t.OlO 


-JSCMAX 


-.QDS 


^-.063*^^ 4 KE.YWAYS LOCATED WITHIN 

.0035 EITHER SIDE OF (TP) AT (MMC) 

RELATI VE TO THE MASTER KEY WAY AT 

(MKWC^ 1.087 2* DIA AT (MMC) - 

_.MOTE5: -• 

_l- THESE DIM. FOR REF OMIT. SEE MOTE 1E 6EUERM- REQUIREMENTS SHEET 2. 

2- TRUE POSmOMCTF^TOUERAKiCES SPECIFIED ARE 

FOR WUOOfrAOM KAATERIAX- COMOITIOMS (MMC) 

3- .OT8t:§^Dl A LOCATED WITHIN .00=» R OP (TP) 

AT (MMC) RELATIVE: TO I*2.50 ?:§&£ DlA AT (MMC-’) 
SURFACE’S' AK3D BEkACnVE TD THE MASTER KE-TWACaf 

within .oias^miERshiDs. of ^tp) tat (mmq 


10 l ° ( o q, q ^ 

f> 9 

\9 9 O Q. °*/ 

% 9 f 5 


v O O a OB 


FRONT FACE OF PIN INSERT 


K.I.C. 


680I30625C 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

dt ±: ' ,± 

c-» 

DO NOT SCALE THIS DRAWING 
MATERIAL L 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 


DRAWN Mi 
CHECKED^ 


DATE 9-H-43 

s.f-W 


NOMENCLATURE OR FIND 

DESCRIPTION HEX 

LIST OF MATERIALS _ 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

CON MECTOR, ELECTRICAL 
41 PINS , SIZE ZO 

SPECIFJCAXIOKJ CONTROL DWG. 


I HEAT TREATMENT 


I FINAL FINISH 


APPLICATION 


I NASA APPROVAL j 


MIT APPROVAL. 


I CODE IDENT NO. I SIZE 


NASA DRAWING NO. 

1011746 


SHEET | 


In i ildftiiw ijl §*4' 






































APPLICATION 


2 
























-m • ~ : U ftSX. --r 

: ftb***^t * i 


3-Fl 5 


^r - ■ -i| 



MASTER KE>OIACV 


Z.W.IIOI 


1 ttfzsr- 


REVISIONS 


v9at MAY 


60° TP 


< 2 > 0 *TF 


-L289^ 5 
-.OOC . 


SEE MOTE Z 


105 TP 


SURFACE E 


,+.031 


-.OOO 


+.01G 


-.005 


1.438±.016 


L 3 T 5 


+.OOI 


^QQ5 


I40°TP 


*° 78 -:iot CrtA '<Tvp: 

i O 


,a63 -™2 DlK - 



265*TP 


2J5TP 


.422 ±.010 



.432 


♦.DIO 



' \ 4 . QQJ 

-* OC Voo|- 4 KEYWA YS LOCATED WITWU 

.0035 EITHER SIDE OF (TP) AT /'MMCl 

RELATIVE TO TME MASTER KEVW/S k 
MOTES;— (mmc)s.ui£®“* dia. at'mmc) 

WF OMLY^ SEE MOTE IESEUERM. RESUIREWtUTi SHEET Z 
2 7^ U 5 PWmON CTP)TOLERKi4CES SPECIFIED ARE FOR 
MAXIMUM VAATER\KA_ COMDlTIOMS(MMCV 
if5T®--ooS DIA LOCAOTED WITHIKI .005 D OF" /t o\ 

we ?§ 8 4S'£ KTlMMc:i 

*°'° &,THHR 


f P°4o 
( m b 
\ 0h o 
\ O 


p v x 
0 * 0 
BB 0^ r 
O cr O 


"O <5G O CC 
y Ohh o 


o DD c 
EE O t 
0^0 
v O Q 
O d C 
e o h 
o j 0 
o . 


FRONT FACE OF PIKL INSERT 


K . l . < 5‘ 68013062601 R ° E Qo 

N O. - 


PART OR 
IDENTIFYING NO. 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 


M I T 

INSTRUMENTATION LAB 


Cammidm, Mam. 


I FRACTIONS DECIMALS ANGLES 1^^ 


DO NOT SCALE THIS DRAWING 
MATERIAL ' 


CHECKED^ 


APPROVAL; 

APPROVAL^ 


DATE Q-17^ 


oats I APPROVAL 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


ThEAT TREATMENT 


CONNJELCTOR, ELECTRICAL 
. ^— 55 pims>, size 20 :'zi 

SPECIFICATION CONTROL 'DRAWING 


I NASA APPROVALS 


I CODE IDENT NO. I SIZE 


NASA DRAWING NO. 


USEP 011 [FINAL FINISH 


APPLICATION 


1011747 


I MIT APPROVALS 


{SHEET i OF ^ 


INCHES 


V I K ** 

^ Sl f lOrfDORAPmC S CA bE O NU T J < 


§ 


« 


























3 


NOTICK — WHCN •OVtRNNCNT DRAW INKS. SFfCIFICATIOWB. OR OTNIR MTS 
ARC USCD FOR ANY PUNPOSK OTHCR THAN IN CONNECTION WITH A DEFINITELY 
RELATED OOVCRNNCNT PROCURENUT OPERATION. THE UNITED STATES SOVERN- 
■ENT TMERCRY INCURS NO RESPONSIBILITY NOR ANY OOLISATKM WHATSOEVER: 
ANO THE FACT THAT THE OOVCRNNCNT NAY HAVE FORMULATED, FURNISHEO. OO 
ORAWINOS. SPECIFICATIONS OR OTHER DATA IS 
BE REOARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSINO THE HOLDER OR ANY OTHCR PERSON OR CORPORATION. OR CONVKY- 
INO ANY RISHTS OR PERMISSION TO MANUFACTURE. USE OR SELL ANY 
PATCNTCO INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS 
T. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 

C. PACKING ANO SHIPPING IN ACCORDANCE WITH MIL-P-1H, METHOD 1A. 

0. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION REQUIREMENTS SPECIFIED 
IN ND 1002052. 

E. PARTS SHALL MEET ALL THE REQUIREMENTS OF MIL-C-26482 AND NSJ113H22-55PN 
EXCEPT FOR THE SHELL ANO CONTACT FINISH AS NOTED IN SC. 4 AND SD.2. 

2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE NARKED WITH NASA NUMBER. REVISION LETTER, 

MANUFACTURER'S IDENTIFICATION PER ND 1002019. 

2. MECHANICAL DIMENSIONS AS SHOWN. 

3. CONTACTS: 55 PINS SIZE 20 .040 t .001 DIA. 

4. ALL PIN LOCATIONS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 

5. ENGAGEMENT: 3 POINT BAYONET LOCK, 5 KEY POLARIZATION (NORMAL) 

i. THIS DRAWING SHALL MATE WITH NASA DRAWING PART NO. 1010349-t. . 

B. ELECTRICAL REQUIREMENTS 

1. INSULATION RESISTANCE: 5000 MEGOHMS PER MIL-ST0-202, METHOD 302, TEST B. 

2. DIELECTRIC WITHSTANDING VOLTAGE: SEA LEVEL - 1500 V RMS, GO CPS, PER MIL-STD 

- ■ METHOD 301, MAX I MA LEAKAGE. 

3. DESIGN REQUIREMENTS 

A. MOUNTING: PANEL. ROUND FLANGE (HERMETIC SEAL) 

B. DIELECTRIC WITHSTANDING VOLTAGE: 

70,000 FEET: 375 V RMS, GO CPS 

C. CONTACTS: 

1. TYPE: SOLDER CUP TO ACCOMMODATE SIZE 20 STRANDED WIRE 

2. RATING: 5 AMPERES 

3. MATERIAL: NICKEL IRON ALLOY (51X NICKEL, BALANCE IRON) 

4 . FINISH: GOLD PLATE PER NIL-G-45204, TYPE II. .000100/.0001GO THICK OVER 


NICKEL PLATE PER QQ-N-290, CLASS 2 


D. SHELL: 


1. MATERIAL: NICKEL IRON ALLOY (51X NICKEL, BALANCE IRON) 

2 FINISH: GOLD PLATE PER MIL-G-45204, TYPE II, .000100/.0001 GO THICK OVER 
NICKEL PLATE PER QQ-N-290, CLASS 2 


PROCURE ONLY FROM APPROVEO SOURCE LISTED ON ND 1002034 FOR THIS DRAWING 


NEXT ASSY USED ON 


APPLICATION 


I 
















NOTICE — WHIM BOVSBUHSHT ORAWIMSS. SFS CtFICATIOWS. OM OTMIR DATA 
HI PM ANT FVBFOSI OTHIR THAN IN CONNCCTION WITH A MflNITCtT 
LATIN NOVIRNNINT PROCURININT OPtRATION. THI URITCD ITATII NOVIRN- 
THIRCRY INCUR* NO RISPONtIBILITT NOR ANT ONLIBATION WMATfOIVIR: 

THI NOVIRNNINT NAT NAVI PORNULATIO. PURNItHIO. ON 
•PICIPICATION* ON OTHIR DATA I* 
TO M RCNARMO NT IMPLICATION OR OTNIRWISI AS IN ANT MANNER 
OTHIR PERSON OR CORPORATION. ON CONTIT- 
■N AMT RINMTS ON PERMISSION TO NANUPACTURt. USE. OR BILL ANT 
TCMTSB INVERT MM THAT MAT IN ANT WAT BE Ml LATER THERETO. 


8t7Z.N0! 


REVISIONS 




OATS I APPROVAL 


<ym owcmmoM pate 

^ A REVISED PER TQRR 14532 4//d 



.003 DIA MOLE- 
TMRU CSINK 
8a* x.naDiA 


REQUIREMENTS: 

X. GENERAL: 

A. IN TER PRE T DRAWING IK ACCORDANCE WITH STANDARDS PRESCRIBED 
BI MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITT ASSURANCE IROVISIONS 
SPECIFIED IK HD 1015404* CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH ND I0022I5 CLASS X 

D. PARTS SHALL HE CAPABLE OF MEETING QUALIFICATION REQUIRBIENTS 
SIEQIPIED IN HD 1002052 

E. PARTS SHALL MEET THE APPLICABLE REQUIREMENTS". :.SV ~~ 

of pm.-c-aae4. . — - 

2. INSPECTION AND ACCEPTANCES' 

A. MECHANICAL REQUIREMENTS: 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 

NASA NUMBER, REVISION LETTER, MANUFACTURES<S IDENTIFICATION 
PEE MIL-STD-129. 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH HUMBER PER ND 1002019 EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. CONTACTS: 1 #20 PIN, .040 ± .001 IN. DIA. 

1 #20 SOCKET TO ACCOMMODATE PH .040 * .001 IN. DIA. 

5. ALL CONTACTS SHALL BE IDENTIFIED ON BOTH SIDES OF BOOT. 

6. ENGAGEMENT: FRICTION (POLARIZED) 

7. PART 1011746-1 SHALL MATE WITH PART 101178-2. 

8. WIRE TERMINATION: SOIDSS CUP TO ACCOMMODATE #22 AWO 
STRANDED WIRB. 

9. INSERTION AND WITHDRAWAL PORCB 2 TO 11 OZ/PIH WITH MATING 
CONNECTOR. 


ir 



"T 

-.265 


/N 


.032- 


.046 Dl A~ 

SOL.DER 

CUP 



.040±.001 
DIA 


1011748-1 


B. ELECTRICAL REQUIREMENTS : 

1. INSUIATION RESISTANCE: 

2. SHI VICE RATING: 

3. DIELECTRIC STRENGTH: 


3. DESIGN REQUIREMENTS: 
A. MOUNTING: 


B. SERVICE RATING: 

C. DIELECTRIC STRENGTH: 

D. INSULATION ( BODY) l 


E. CONTACTS: 


F. CONTACT RATING: 

G. SURPACE-CREEPAGE DISTANCE: 
1. AIR SPACED 

I. CONTACT RESISTANCE: 


1000 MEGOHMS MIN. AT 1000 VDC 
SEA LEVEL 5V> V RMS 
SEA LEVEL IMOV RMS 


SURFACE MOUNT, AS INDICATED 
ON DRAWING 

70,000 FEET V RMS 

70,000 FEET ^25 V RMS 

GLASS FI LIED DIALLYL FHTHALATB 
PER MIL-M-19833, TYPE GDI-30 
. (GRHSN) 

PHOSPHOR BRONZE, GOLD PLATED 
PER MIL-G-U5204 
SOCKETS TYPE I, CLASS Z 
PINS TYPE II, CLASS Z 

3 AMPS 


343 




T 

.1 


-.0®>3 DIA. HOLE 
THRU CSINK 
82° X .172 DIA* 


—^ -.140 


_ .z\e> 



.0401.001 

DIA, 


1011748-2 


K 1C 

PN 63502016401 
THRU 6402 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 


:: tOLERA lNCEs: ~ ::— 

... TWO PLACES DEC!MAU.ll.OIOr' 
THREE PLACES DECIMAL iiOOS 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
CawmoM. Maws. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


3/32 MIN. TO GROUND 
3/32 MIN. TO GROUND 
20 MV MAX AT 3 AMPS 


FRACTIONS DECIMALS ANGLES DRAWN BAW&»-« > COM MECTOR^ELECTR 1C AL 

* checked - Tjrfc | PIN AND I SOCKET *20 COMTAGTS 


100 NOT SCALE THIS DRAWING 


I HEAT TREATMENT 


>PECIPICATIOKI CONTROL. DRAW IM Cb 


NASA APPROVAL 1 


KCOOE IDENT NO.I SIZE 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON ND 1002034 FOR ISIS DRAWING. 


USED ON I FINAL FINISH 


APPLICATION 


MIT APPROVAL 




NASA DRAWING NO. 

1011748- 


| SHEET / OF / 




















.003 Dl* MOLE- 
THRU CSIIsIK 
at* x.naDiA, 


REQUIREMENTS: 

1. GENERAL: 

A. I NTE R PRE T DRAWING IN ACCORDANCE WI1H STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404* CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH ND TOO22IB“XTLA55 I 

D. PARTS SHALL BE CAPABIE OF MEETING QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002052 

B. PARTS SHALL MEET THE APPUCABUE REQU1 RtP?NT5' :.r 
OF RIU-C-63B4. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE HARKED WITH 

NASA NUMBER, REVISION LETTER, MANUFACTURER*S IDENTIFICATION 
PER MIL-STD-129. 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER ND 1002019 

PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. CONTACTS: 1 #20 PIN, .040 ± .001 IN. DIA. 

1 #20 SOCKET TO ACCOMMODATE PIN .040 ± .001 IN. DIA. 

5. ALL CONTACTS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 

6. ENGAGEMENT: FRICTION (POLARIZED) 

7. PART 1011746-1 SHALL MATE WITH PART 101178-2. 

8. WIRE TERMINATION: S0ID5R CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 


a 8W.1101 


►.343 


REVISIONS 


OATC APPROVAL 


ir 


A REVISED PER TDRR 14532 /2-HH V/<L 

~B~REVISED PER TDRR 16995 JlMALddL 


~J .44 

T 

/if 


.046 DlA* 

SOLDER 

CUP 


.032 


1011748-1 



.040t.00l 

DIA, 


B. ELECTRICAL HBQB1REHE1ITS s 

1. IESUIATICSr RESISTANCE: 

2. SHI VICE RATING: 

3. ' DIELBCraiC SNtHOlB: 


3. DESIGN REQUIREMENTS: 
A. MOUNTING: 


B. SERVICE RATING: 

C. DIELECTRIC STRENGTH: 

D. INSULATION (BOOT): 


E. CONTACTS: 


P. CONTACT RATING: 

0. SURPACE-CREB PAGE DISTANCE: 

I. AIR space: 

I. CONTACT RESISTANCE: 


1000 MEGOHMS MIN. AT 1000 VDC 
SEA I£VEL 5V> V RMS 
SEA LEVEL tfeOO V RMS 


SURFACE MOUNT, AS INDICATED 
ON DRAWING 

70,000 FEET 14-O Y RMS 

70,000 FEET-425 V RM3 

GLASS FILIED DIALLTL PHTHALATE 
PER MIL-M-19833, HE GDI-30 
(GRHSN) 

PHOSPHOR BRONZE, GOLD PLATED 
PER MIL-G-U5204 
SOCKETS TYPE I, CLASS 2 
PINS TYPE II, CLASS 2 

3 AMPS 

3/32 MIN. TO GROUND 
3/32 MIN. TO (ROUND 
20 MV MAX AT 3 AMPS 


343 




T 

.263 

__1 


-.0*33 DIA. HOLE 
THRU CSINK 
82“ X .172. DIA. 




_ .Z\Q> 



.0403.001 

DIA 


1011748-2 


KIC. 

p N 68502016401 
THRU 6402 


TOLERANCES.* 

I-TWO PLACES DECIMAL T-OIO"’ 

THREE PLACES DECIMAL t .005 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED mEHI Ition cab I MANNED SPACECRAFT CENTER 

DIMENSIONS ARE IN INCHES campridoc. mam. HOUSTON, TEXAS 

TOLERANCES ON »• _ COWT,ACT _ ■ ' . . . — 

FRACTIONS DECIMALS ANGLES nBAWM P~.Pl2.^Q QATt felS 4: , CON NJECTOR^ELECTR 1C AL 

* * * checked m - I PIN AND I SOCKET *20 CONTAC 

DO NOT SCALE THIS DRAWING aboo™,. [XpFKc&pu'tWLa 

MATERIAL <Srh^ c;D6C.IPItATIOi CONTRO l_ DRAW IK 


MANNED SPACECRAFT CENTER 


HOUSTON. TEXAS 


I PIN AND I SOCKET *20 CONTACTS 

SPECIPlCATIOi CONTROL- DRAWING: 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED OH HD 1002034 FOR THIS DRAWIHG. 


I HEAT TREATMENT 


USED 094 I FINAL FINISH 


I NASA APPROVAL j 


ICOOE IOENT NO. I SIZE 


APPLICATION 


MIT APPROVAL 


7 


NASA DRAWING NO. 

1011748- 


I SHEET /OF f 


3 

























J. 


NOTICK — WHIM lOVMNIIINT DHAWINCS. mClFICATIONf. OK OTHIK DATA 
AM UNO POD ART SURPOM OTMt* TNAR IH CORMKCTIOH WITH A OKPINITCLT 
MLATIO •OVCAHMfHT PROCURIMIHT OPtRATIOR TMI WRITtD STATI* DOVCRN- 
MART TNKRCDT INCURS HO RCAPORflDILITT HOD ART ORUSATIOM WMATSOCVCR; 
AM TH« PACT TMAT TN( DOVCRHHKHT MAT HAVI PORMULATCO. FWRNISHCD. OR 
IH AMT WAT MIPPIIKO TNI SAID DRAWINRS. RPCCIPICATIOHI OR OTMIR DATA ID 
MOT TO M MRAROCO DT IMPLICATION OR OTNCRWIM AR IN AMT MAHNIR 
UCCMRINR TNI NOCDCR OR AMT OTMIR PI ROOM OR CORPORATION. OR COR TIT- 
CM AMT RIOMTR OR PtRMIRSION TO MAMUFACTURC. DM. OR MLL AMT 
- T||AT „ AMT WAT DC MLATID TNIMTO. 


-t" 


RBQUIBEMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OP MEETING QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002052 


E. PARTS SHALL MEET THE fcPPUCMiUE REQUIREMENTS 
OF MU.-C -6384 —-- 


2. INSPECTION AND ACCEPTANCE: 

A, MECHANICAL REQUIRHCTTS: 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 

NASA NUMBER, REVISION LETTER, MANUFACTURER'S IDENTIFICATION 
PER MIL-STD-129. 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. CONTACTS: 1 #20 PIN, .040 ± .001 IN. DIA. 

1 #20 SOCKET TO ACCOMMODATE PIN .040 ± .001 IN. DIA, 

5. ALL CONTACTS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 

6. ENGAGEMENT: FRICTION (POLARIZED) 

7. PART 101174^-1 SHALL MATE WITH PART 101178-2. 

8. WIRE TERMINATION: SOLD® CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 


B. ELECTRICAL REQUIREMENTS: 

1. INSULATION RESISTANCE! 

2. S®YICS RATING: 

3. DIELECTRIC STRENGTH: 


1000 MEGOHMS MIN. AT 1000 VDC 
SEA LEVEL 5V> V RMS 
SEA LEVEL IfcOO V RMS 


3. DESIGN REQUIREMENTS: 

A. MOUNTING: 

B. SERVICE RATING: 

C. DIELECTRIC STRENGTH: 

D. INSULATION (BODY): 

B. CONTACTS: 

F. CONTACT RATING: 

G. SURFACE-CREEPAGE DISTANCE! 

H. AIR space: 

I. CONTACT RESISTANCE: 


SURFACE MOUNT, AS INDICATED 
ON DRAWING 

70,000 FEET 14-0 V RMS 

70,000 PEET'*Z5 V RMS 

GLASS FILIED DIALLYL PHTHALATB 
PER MIL-M-19833# TYPE GDI-30 
(GR3BN) 

PHOSPHOR BRONZE, GOLD PLATED 
PER MIL-0-45204 
SOCKETS TYPE I, CLASS 2 
PINS TYPE II, CLASS 2 

3 AMPS 

3/32 MIN. TO GROUND 
3/32 MIN. TO GROUND 
20 MV MAX AT 3 AMPS 


PROCURE ONLY FROM APPROVED SOURCES 
LISTED ON ND 1002034 FOR THIS DRAWING, 
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RBOHlROffillTS 
X• GENERAL• 

A. 


B. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404# CLASS 3. 


2 . 


3. 


C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD III. 
INSPECTION AND ACCEPTANCE: 

A. PACKAGE AND SHIPPING CONTAINER SHALL BE MARKED WITH NASA DRAWING 
NUMBER, REVISION LETTER AND MANUFACTURER 1 S PART NUMBER PER 
MIL-STD-129. 

B. DIMENSIONS AS SHOWN. 

C. THREADS SHALL CONFORM TO MIL-S-7742 

DESIGN REQUIREMENTS •• 

A. MATERIAL- C RES FED SPEC QQ-£-7«,3 CLASS 303 COND B 

B. F*N\SH : RASSWATED PER MU.-STD-ni 

C. . LOCKING FEATURE PER YA\\--U-2.SOZl(t\S<o) 
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DASH NO* 

T 

THREAD 

SIZE 

MAX. 

MIN. 

B 

REF. 

min; 

—H 

MAX. 

MIN. 

MAX. 

SQUARENESS 

BEARING 

AREA 

MIN.SO.IN. 

TENSILE 
STRENGTH 
LBS.MIN. 

weight 

PER 1000 
APPROX. 

STARTING ItetOE 

/NCN-OS. 

A-MX. 

-1 

#0-60 HF-3B 

.110 

.106 

• 046 

.121 

.077 

.072 

.003 

.004 

220 

.126 16. 

14.0 

-2 | 

’ #1-64 HC-3B 

.126 

.122 

.056 

.139 

.092 

.087 

.003 

.005 

339 

.219 lb. 

24.0 

-=T“ 

#1-72 NP-3B 

.126 

.122 

.056 

.139 

.092 

.087 

.003 

.005 

350 

.219 lb. 

24-0 

-4 

#2-56 HC-3B 

.157 

.150 

.067 

.171 

.107 

.102 

. .004 

.009 

460 

.409 | b 

40.0 

-5 

#2-64 HP-3B 

.157 

.150 

.067 

.171 

.107 

.102 

.004 

.009 

490 

.409 16. 

40.0 

-6 

#3-49 NC-3B 

.199 

.191 

.071 

.207 

.122 

.117 

.004 

.014 

600 

.604 tk 

50.0 

-7 

#>56 HP-3B 

.199 

.181 

.071 

.207 

.122 

.117 

.004 

.014 

650 

.604 14 

50.0 

.8- 

#4-40 BC-3B 

.199 

.191 

.071 

.207 

.122 

.117 

.004 

.012 

750 • 

.586 14 

60.0 

-9 

#4-49 NF-3B 

.190 

.191 

.071 

.207 

.122 

.117 

.004 

.012 

820 

.586 14 

60.0 
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nwnRBDRS: 


A. 

B. 

C. 

0. 


IN TERPRET DRAWING II ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404 CLASS 1. 

UNITS SHALL BE CAPABIE OF MEETING ALL REQUIREMENTS SPECIFIED 
IN PROCUREMENT SPECIFICATION PS 1011294 


PACKING AND SHIPPING SHALL BE CAPABLE OF MEETING TOE 
REQUIREMENTS OF PROCUREMENT SPECIFICATION PS 1011294* 
PARAORAIR 5.1. 


2. INSPECTION AND ACCEPTANCES 


A. MECHANICAL REQUIREMENTS: 

1. IZADS TO BE 25" MINIMUM LENGTH PER MIL-W-16878 TYPE B, 

28 AVO COLOR CODED IN ACCORDANCE WITH FIGURE I. 

2. LEADS TO EXIT AXIALLY AS SOWN ON DRAWING) LEADS MUST BE 
CA PABLE OF BENDING 90* WITHIN .290 OF FACE OF IAMINATION. 


3. DIMENSIONS AS SHOWN. 


ROTOR AND STATOR SHALL BE IDENTIFIED AS MATCHED PAIRS. 

IF PROCESS REQUIRES MARKING* MARK PER MIL-STD-ISO EXCEPT 
THAT INK OR PAINT ARE NOT ACCEPTABLE.- - 


SHIPPING CONTAINERS swati. BE MARKED WITH NASA 
DRAWING 8 NUMBER? 1 REVISION LETTER, DASH NUMBER, MANUFACTURER'S 
NAME AND PART NUMBER AND SERIAL NUMBER PER MIL-STD-129. 


B. BUCCTRICAL REQUIREMENTS: 

1, RESOLVERS SHALL BE AT ELECTRICAL Z6R0 WITHIN ±5" WHEN ISADS 
ARE POSITIONED AS SOWN ON DRAWING. 

2 . APOSmVI RESOLVER ANGLE "A" RESUL TS WHEN THE INNS? 

RESOLVER WINDING IS ROTATED COUNTERCLOCKWISE PROM EIECTRICAL 
ZERO, VIEWED IN THE DIRECTI OH INDICATED BY THE ORIENTATION 
ARROW. POLARITY IS SUCH THAT THE FOLLOWING CONDITIONS ARB 
SATISFIED: 

‘ E|,-» * K(E„.„ COS A * SIM M - 

- E„-J4* * Upt-,4 COS A SIN M 

WHERE "K" 18 THE TRANSFORMATION RATIO. AT BISCTRICAL ZfflO 
(A*0) 

i 

E s»-SB ^ r K E 


PROCURE ONLY PROM APPROVED SOURCES OF SUPPLY 
LISTED OH ND 1012034 FOR IRIS DRAWING. 
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PRIMARY _ 
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V .187 MAX— 


1.3905 1.920 1.530 1.400 1.000 

4.0000 01A 01A DIA DIA 
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-.221 t .007 
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.290 SEE NOTE 2.A.2 
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A. INTERPRET DRAWING H ACCORDANCE WITH STANDARDS PRB3CRIBD 

EX MIL-D-70327. 

B. SUPPLIER MAT.T. OOBPORM TO QUALITX ASSURANCE PROVISIONS 

SPBCIPIE) IE ID 1015404, CLASS 1. 

0. UNITS SHALL BE CAPABLE OP MEBTIEO ALL RBQUlftBfBTS 3PBCIFIBD 

ii PRocuRRKarr specipicatioi ps 1011294 

D. PAGKIEO AND S8IPPIB0 SHALL BE CAPABLE OP MEETING THE REQUIREMENTS 

OP PROCURBtBT SPECIPICATIOI PS 1011294* PARAGRAPH 5.1 

2. INSPECTION AID ACCEPTANCE! 

A. MECHANICAL REQUIRMBTS 

1. LEADS TO BE 25* MINIMUM LENGTff PER MTL-W-I 6878 , TXPE B, 

26 AVG COLOR CODED II ACCORDANCE WITH PIG.I. 

2.0. INNER MEMBKUEAD5TO EXIT RMMMA.Y FROM I-D. Of WINDING 

AE» SHOWN. 

b.OUTER MEMBER LEADS TO EXIT AXIALLY WITHIN 3.BTI5DIA : 

3. DIMSSIOES AS SHOW. 

4* ROTOR AND STATOR SHALL BE IDENTIFIED AS MATCHED PAIRS. IF - 
PROCESS REQUIRES MARKING, MARK PER MIL-STD" 130 EXCEPT 
THAT I NK OR PAINT ARE HOT ACCEPTABLE. 

5. PACKAGES AID SUPPING CONTAINERS SHALL BE MARKED WITH NASA 
DRAWING NUMBER, REVISION LETTER, DASH NUMBER, MANUFACTURER'S 
NAME AID P Aar NUMBER AND SERIAL NUMBER PER MIL-STD-129. 

B. ELECTRICAL HBQUI1UD1SNT3 

1. RESOLVERS SHALL BE AT ELECTRICAL ZERO WITHIN ±3* WHEN LEADS 
ARB POSITIONED AS SHOWN ON DRAWING. 

2. A POSITIVE RESOLVER ANGLE "A" RESULTS WHEN THE INNER RESOLVER 
WINDING IS ROTATED CCW PROM ELECTRICAL ZERO AS VIEWED IN THE 
DIRECTION INDICATED BX THE ORIENTATION ARROW. POLARITX IS 
SUCH THAT THE FOLLOWING CONDITIONS ARB SATISFIED! 

• k (*w-pb cos L 4 A siviC 4 *y :z_ 

—- * K(Epe^ COS Q4>k+ E S1U &AA) _ - ^ 

«E" SB THE TRAN8P0FMATI0I RATIO AT ELNCTRICAL ZERO (A»0) 



-SI,SZ,SB,S4 

SEE NOTE 2.A.Eb 

4 figure x 


Pl,PE,P3,P4 
SEE MOTE 2. A. 2 a.: 
4 FIGURE I 


OUTER WlMDlMGi SECONDARY (STATOR) 


Mu 


.I5G MAX TYP 
BOTH ENDS 
(ROTOR AHD STATOR) 


3.34>300l A I 2.2bOO°IA 

REF Z.375DIA 3*8ooO 
1 mi n ou r° 


, 4*. OOOO DIA 

3 RE.F 0aA I 1;88§I 

I 3.876 DIA I 

^ MAX 


f uiuir:_ 

JL . 3 EO±. 



SEE MOTE 2..B.Z 


.3E0±.008 


INNER WIMDING* PRIMARY (ROTOR) 


YEl-WHT 
BLU -WVAT /? 




BLK-WHT . 


'REDWHT 


k YEL-VI/HT 


PASH MO. 

-I STATOR 
-Z. ROTOR 


PROCURE ONLY PROM APPROVED SOURCES OP SUPPLX LISTED ON 
id 1012034 for THIS DRAWING. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
EOT MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404# CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A* 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002052 _ 

S. PARTS SHALL MEET THE AJ>PUCABt.£ REQUIREMENTS 
OF 7 

2* INSPECTION AND ACCEPTANCE: 

A. MECHANICAL RBQUIR39U3IT3 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 

NASA NUMBER, REVISION LETTER, MANUFACTURER'S IDENTIFICATION 
PER MIL-STD-129. 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE* 

3* MECHANICAL DIMENSIONS AS SHOWN* 

4* CONTACTS 29 #22 PINS *030 ± .001 IN* DIAMETER. 

5. ALL PINS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY* 

6* ENGAGEMENT: SCREWLOCKS, POLARIZED. 

7* THIS DRAWING SHALL MATE WITH A MATCHING PART NASA 
DRAWING 1011645 (REF). 

8* WIRE TERMINATION: SOLDER CUP TO ACCOMMJDATE #22 AWG 
STRANDED WIRE* 

9* INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 


,11 — 
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REVISED PER TDRR 14843 Jwl rt iwIL 


1.094 
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B. ELECTRICAL REQUIRataiTS: 

1. INSULATIOH RESISTANCE: 


1000 MEGOHMS MIN AT 1000 VDC 


2. SERVICE RATING: SEA LEVEL S^O V RMS 

3. DIELECTRIC STRENGTH SEA LEVEL 1600 V RMS 

C. MAtING TORQUE: UNIT SHALL WITHSTAND A MATING fWtQUE OF 2 1/4 TO 2 1/2 IN.-LBS. MAXIMUM 
m; WITHOUT DEGRADATION OF PERFORMANCE 

3. DESIGN REQUIREMENTS: 

A. MOUNTING: PENDANT (CABLE) 


B. SERVICE RATING: 

C. DIELECTRIC STRENGTH: 

D. INSULATION (BODY): 


B. CONTACTS: 


F. SCREWLOCKS: 

G. CONTACT RATING: 

H. CONTACT CENTER TO COTTER: 

I. SURPACE-CREEPAGE DISTANCE: 

J. AIR SPACE: 


70,000 FEET 140 V HM3 

70,000 FEET 425 V RMS 

GLASS FILLED DIALLYL THTHALATB 
PER MIL-M-19833, TYPE GDI -30 
(GRSQi) 

PHOSPHOR BRONZE, GOLD PLATED 

PER MIL-G-45204., TYPE II, CLASS 2 OVER COPPER FLASH 
STAINLESS STEEL, PASSIVATED 
3 AMPS 
3/32 t .002 

lA6 MIN. I 

.0*4.0 MIN. 


CONTACT RESISTANCE: 

1. 20 MV MAX AT 3 AMPS 

2. 25 MICROVOLTS MAXIMUM AT 250 MICROAMPS D.C. AFTER 500 
INSERTIONS AND WITHDRAWALS 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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rbquirbients: 

1. OBKERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BX KtL-D- 70327 . 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404. CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH HIL-P-116, METHOD 1A. 

D. PARTS SWAT.T. BE CAPABLE OF MEETING QUALIFICATION REQUIREMENTS 

SPECIFIED IN ND 1002052 . - : 

E. PARTS SHALL MEET THE APPLICABLE R&Q01RE.KAEJQTS ' 

OF Mll_~C-8^84 - 

2. INSPECTION AND ACCEPTANCE: 


A. MECHANICAL REQUIROUSTS 

1. 


PACKAGES AND SHIPPING CONTAINERS SHALL BB MARKS) WITH 
NASA NUMBER, REVISION LETTER, MANUFACTURER'S IDENTIFICATION 
PER MIL-STD-129. 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER PER MIL-8TD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4. CONTACTS 29 #22 PINS .030 ± .001 IN. DIAMETER. 

5. ALL PINS SHALL BE IDENTIFIED OH BOTH SIDES OF BOUT. 

6. BIGAGBBSNT: SCREWLOCKS, POLARIZED. 

7. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA 
DRAWING 1011645 (REF). 

8. WIRE TERMINATION: SOLDER CUP TO ACCOMMODATE #22 AWO 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 
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B. ELECTRICAL RBQUIREMBfTS: 

1. INSULATION RESISTANCE: 

2. SERVICE RATING: 

3. DIELECTRIC STREMOTH: 
DESIGN RBQUIR9U9IT3: 

A. MOUNTING: 

B. SERVICE RATING: 

C. DIELECTRIC STRENGTH: 

D. INSULATION (BOOT): 

B. CONTACTS: 


F. 

G. 

H. 

I. 

J. 

X. 


SCREWLOCKS: 

CONTACT RATING: 

CONTACT CEHTER TO CBITER: 
SURFACE-CRSEPAGE DISTANCE: 
AIR SPACE: 

CONTACT RESISTANCE: 


1000 MEGOHMS MIN AT 1000 VDC 
SEA LEVEL SBO JT RMS 
SEA LBVJSi 1600 V RMS 

’VDANT (CABLE) 

70,000 FEET 140 V RMS 

70,000 FEET 425 V RMS 

GLASS FILLED DIALLTL IHTHALATE 
PER MIL-M-19833, TIPS GDI-30 
(GREBt) 

PHOSPHOR BRONZB, GOLD FLATS) 

PER MIL-G-45204, TXPE II, CLASS 2 

3TAINLES3 STEEL, PASSIVATED 

3 AMPS 

3/32 t .002 

1A6 MIN. 

.040 MIN. 

20 MV MAX AT 3 AMPS. 


TOLER AW CCS* 

TWO PLACE DECIMALS— ±.OlO 
THREE PLACE DECIMALS i.OOS 
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ND 1002034 FOR THIS DRAWING* 
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REQUIREMENTS 
1. OEKERAL: 


A. INTERPRET ERAWIHO IN ACCOREAHCB WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10l54<>4# CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002052 


B. PARTS SHALL MEET THE APPLICABLE REQUIREMENTS- V 1 
OF KHL-C- 8384*-— ' ——-- 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. p*niTAa^ A WO SWTPFmo CONTAINERS SHALL BE MARKED WITH 

NASA NUMBER, REVISION LETTER, MANUFACTURER• S IDENTIFICATION 
PER MIL-STD-129 • 

2. PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
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4. CONTACTS 7 #22 SOCKETS TO ACCOMMODATE .030 ± .001 IN. PIN 
DIAMETER. 
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• 6. ENGAGEMENT: SCREWL0CK3, POLARIZED. 

7. ISIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWING 
1011741 (REF)• 

8. WIRE TERMINATION: SOIDER CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PI* WITH MATING 6 
CONNECTOR. 
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B. ELECTRICAL REQUIREMENTS: 

1. INSULATION RESISTANCE: 

2. SERVICE RATING: 
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3. DESIGN REQUIREMENTS: 

A. MOUNTING: 

B. SERVICE RATING: 

C. DIELECTRIC STRENGTH: 

D. INSULATION (BODY): 

B. CONTACTS: 

F. SCREWLOCKS: 

G. CONTACT RATING: 

I. CONTACT CENTER TO CENTER: 

I. SURFAGE-CRHSPAGE DISTANCE: 

J. AIR SPACE: 

K. CONTACT RESISTANCE) 
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. A. INTERPRET DRAWING H ACCORDANCE WITH STANDARDS PRESCRIBED 
. BI MIL-D-70327. 

B. SUPPLIER SHAH, COHPOHM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IH HD 1015404, CLASS 2. 

C. PACKING AHD SHIPPING IH ACCORDANCE WITH MIL-P-116, MBIHOD 1A. 

D. PARTS SHALL HE CAPABLE OF HEETIW QUALIFICATION REQUIREMENTS 
_ SPECIFIED IH HD .1002052* 
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6. ENGAGEMENT: SCREWLOCKS, POLARIZED 
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8. WIRE TERMINATION: SOLDER CUP TO ACCOMMODATE #22 AVO 
STRANDED WIRE. 

9. INSERTION AHD WITHDRAWAL FORCE 2 TO 11 OZ/PIH WITH MATING 
CONNECTOR. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTER P R E T DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN HD 1015404# CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD 1A. 

D. PARTS SHALL BE CAPABLE OP MEETING QUALIFICATION REQUIREMENTS 
_ SPECIFIED IN HD .1002052* 


E. 


PARTS SHALL MEET THE APPLICABLE REQUIREMENTS 

of mil-CtB5B4._ _ 
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INSPECTION AND ACCEPTANCE: 

A . MECHANICAL REQUIREMENTS : 

1. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH 

NASA NUMBER, REVISION LETTER, MANUFACTURER'S IDENTIFICATION 
PER MIL-STD-129* 

2* PARTS SHALL BE MARKED WITH NASA DRAWING NUMBER, REVISION 
IETTER AND DASH NUMBER PER MIL-STD-130, EXCEPT INK OR 
PAINT NOT ACCEPTABLE. 

3. MECHANICAL DIMENSIONS AS SHOWN. 

4* CON TACTS 20 #22 SOCKETS TO ACCOMMODATE .030 ± .001 IN* PIN 
DIAMETER * 

5. ALL SOCKETS SHALL BE IDENTIFIED ON BOTH SIDES OF BODY. 

6. ENGAGEMENT: SCREWLOCKS, POLARIZED. 

7. THIS DRAWING SHALL MATE WITH A MATCHING PART NASA DRAWING 
1011740 (REF). 

8. WIRE TERMINATION: SOLDER CUP TO ACCOMMODATE #22 AWG 
STRANDED WIRE. 

9. INSERTION AND WITHDRAWAL FORCE 2 TO 11 OZ/PIN WITH MATING 
CONNECTOR. 
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2. SERVICE RATING: 

3. DIELECTRIC STRENGTH: 


3* DESIGN REQUIREMENTS: 

A. MOUNTING: 

B. SERVICE RATING: 
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J. AIR SPACE: 

K. CONTACT RESISTANCE: 


1000 MEGOHMS MIN. AT 1000 VDC 
SEA LEVEL 550 V RMS 
SEA LEVEL \fcOOV RMS 


PENDANT (CABLE) 

70,000 FEET 140 V RMS 

70,000 FEET42.5 V RMS 

GLASS FILLED DIALLYL PHTHALATE 
PER MIL-K-19833, TYPE GDI-30 
(GREEN) 

PHOSPHOR BRONZE, GO ID PLATED 
PER MIL-G-45204, TYPE I, CLASS 

STAINLESS STEEL, PASSIVATED ' 

3 AMPS 

3/32 ± .002 

l/lb KTB. 

.040 Mm. 

20 MY MAX AT 3 AMPS 


FROCTJRB OHLT PROM APPROVED SOURCES 
LISTED OH HD 1002034 FOR THIS IRAWIHO. 


9QZ.II0I 


1 REVISIONS 0 X S'UO | 

SYM 

ZONE 

DESCRIPTION 

DATE 

APPROVAL 








NO. 2-56 
TH’D 


.030 WIDE 
X. 040 DEEP 


tolerances: 

TWO PLACE DECIMALS_ 

THREE PLACE DECIMALS-- 


_ _ ±.OIO 

__ ±.005 


NEXT ASSY 


APPLICATION 


ITEM 

NO. 

QTY 

REQD 


government/nasa 

NO. 

KOLLSMAN PART NO. 

CODE 

IDENT 

NOMENCLATURE ON 
DESCRIPTION 

MATERIAL 

SPECIFICATION 

UNIT 

WT 





LIST OF PARTS 

AND MATERIALS * 





UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 


TOl| 

ON 


FRACTIONS | DECIMALS 


NOTED 


DO NOT SCALE THIS DRAWING 


MATERIAL 




KOLLSMAN INSTRUMENT CORPORATION 

ELMHURST_NEW YORK 


KIC 

PN 


68502018201 


MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


DRAWN C SCRlCCQ pATir ^-16 63 

checked 



7 CONNECTOR ELECTRICAL 
RECTANGULAR 20 22SOCKET CONTACTS 
\>PEC/FJCA T/ON CON TROL DRAWING 


CODE IDENT NO. 


NASA NUMBER 

1011758 


actSal I sheet \ 0F I 


B 


INCH ES 


0 I 2 

PHOTOGRAPHIC SCALE ONLY 


10117rS 8 





















































p p> 


REQUIREMENTS 
1. GENERAL: 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISION 
SPECIFIED IN ND 10l540lf, CLASS 3. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD III. 
2. INSPECTION AND ACCEPTANCE: 

A. PACKAGE AND SHIPPING CONTAINER SHALL BE MARKED WITH NASA 
DRAWING NUMBER, REVISION LETTER AND MANUFACTURER'S PART NUMBER 
PER MIL-STD-129. 

B. DIMENSIONS AS SHOWN. 

C. AXIAL MISALIGNMENT BETWEEN STUD END AND NUT END THREADS - 
1/2° MAX. 

t 3. DESIGN RBQUIRB4ENTS: 

A. STUDS ARE DESIGNED TO BE LOCKED IN PLACE BY MEANS OF 
HARDENED KEYS UPON INSTALLATION. 

MATERIAL.: 5TUD-CRES 303, MIL-S-7720 COWD. B 

finish: passivateo per mil-std-iti TABkE V-A 

FINISH TSa 5-4.2. 

0- MATERIAL KEYS-ORES 17-7 *h. Mlk-S- 25043 
E. FINISH: PASSIVATEO PER mil^TD-111 TABLE V~A 
FINISH Na 5*4-2. 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISION 

SPECIFIED IN ND CLASS 3. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD III. 

2. INSPECTION AND ACCEPTANCE: 

A. PACKAGE AND SHIPPING CONTAINER SHALL BE MARKED WITH NASA 
DRAWING NUMBER, REVISION LETTER AND MANUFACTURER*S PART NUMBER 
PER MIL-STD-129. 

B. DIMENSIONS AS SHOWN. 

C. AXIAL MISALIGNMENT BETWEEN STUD END AND NUT END THREADS - 
1/2° MAX. 

^ 3* DESIGN REQUIREMENTS: 

A. STUDS ARE DESIGNED TO BE LOCKED IN PLACE BY MEANS OF 
HARDENED KEYS UPON INSTALLATION. 


B. M/\TE.RVAL’- CRE.S 303, MIL-S-T7EO, CONDITION B 

C. FINISH : PASSIVATED PER MlL-STD-ll\ 
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ND 1015404, CLASS 3. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, METHOD LEI. 

2. INSPECTION AND ACCEPTANCE 

A. PACKAGE AND SHIPPING CONTAINER SHALL BE MARKED WITH NASA DRAWING NUMBER, 
DASH NUMBER, REVISION LETTER AND MANUFACTURER'S PART NUMBER PER 

MlL-STD-129. 

B. DIMENSIONS AS SHOWN. 

3. DESIGN REQUIREMENTS 
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1. GENERAL: 


A* INTERPRET* DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-703^7 • 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN MD lOlSkQlj.. CLASS 3. 

C. ITEMS SHALL BE PREPARED FOR DELIVERY IN ACCORDANCE WITH 
MIL-O-I 4 . 86 I AND HIL-P-116. 


PRESERVATION: METHOD 1C-1 

UNIT PACKAGING: LEVEL A 

D. ITEMS SHALL CONFORM TO THE RBQUIR91ENTS OF MIL-G-22Q50. 

2. .INSPECTION AND ACCEPTANCE: 


A* INDIVIDUAL PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED 
WITH NASA DRAWING NUMBER, DASH NUMBER, REVISION LETTER, 
MANUFACTURER'S IDENTIFICATION (SIZE AND COMPOUND NO.), THE 
CURS DATS, AND MIL-G-22<£0, IN ACCORDANCE WITH MIL-STD-129. 

B. DIMENSIONS AS SHOWN* 


C. ITEMS SHALL BE VISUALLY INSPECTED FOR DEFECTS IN ACCORDANCE 
WITH MIL-STD-413* 
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1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-7 0327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404., CLASS 3. 

C. ITEMS SHALL BE PREPARED FOR DELIVERY IN ACCORDANCE WITH 
MIL-0-4861 AND MIL-P-116. 



PRESERVATION: 
UNIT PACKAGING: 


METHOD 1C-1 
LEVEL A 
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AND PACKING SHALL BE IN ACCORDANCE JrftTH THE APPLICABLE r SECTION 
_0F NO J 002|1# i lNI ftNti STuKmCE. 

2. ACCEPTANCE AND INSPECTION' 

A. MARKING: ALL EXTERIOR PACKAGING ANO EACH BOTTLE CONTAINED 
THEREIN SHALL BE MARKED IN ACCORDANCE WITH ND10020T9 
WITH THE MANUFACTURER'S NAME, MANUFACTURER'S PRODUCT 
DESIGNATION, INDEX OF REFRACTION, NASA DRAWING NUMBER, 

DASH NUMBER, REVISION LETTER, DATE OF MANUFACTURE AND 
EXPIRATION DATE. 

B. WORKMANSHIP: THIS ITEM SHALL BE UNIFORM IN QUALITY. FREE 
FROM FOREIGN MATERIAL AND ANY OTHER DEFECTS WHICH ARE NOT 
IN ACCORDANCE WITH BEST COMMERCIAL PRACTICE FOR A HIGH 
QUALITY PRODUCT. 

C. CONTAINER: GLASS BOTTLE, BLACK, TIGHTLY CLOSED. 


3. DESIGN 

A. COMPOSITION: METHACRYLATE LIQUID CONTAINING ORGANIC DYES{f>URPLE ONLY) 

B. INDEX OF REFRACTION: AS SPECIFIED IN TABLE BELOW.(TYPICAL VALUES ONLY) 

C. MAXIMUM CONTINUOUS SERVICE TEMPERATURE:* 200°F IN AIR 

+ 1 50°F IN VACUUM 

D. SHELF LIFE: ONE YEAR WHEN STORED IN A COOL (70*F MAX) 

DARK PLACE (SHIELDED FROM DIRECT SUNLIGHT OR BRIGHT 
ARTIFICIAL LIGHT) WITH THE BOTTLE TIGHTLY CLOSED. 
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REQUIREMENTS: 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS J. 

C. THIS ITEM SHALL BE CONTAINED IN TIGHTLY CLOSED. BREAK- 
RESISTANT. BLACK GLASS BOTTLES. INTERMEDIATE PACKAGING 

AND PACKING SHALL BE IN ACCORDANCE WITH THE APPLICABLE SECTIONS OF 
ND 1002215 $r*I *7 STJ’-.E. 

2. ACCEPTANCE AND INSPECTION 

A. MARKING: ALL EXTERIOR PACKAGING AND EACH BOTTLE CONTAINED 
THEREIN SHALL BE MARKED IN ACCORDANCE WITH ND 1002019 
WITH THE MANUFACTURER'S NAME. MANUFACTURER'S PRODUCT 
DESIGNATION. INDEX OF REFRACTION. NASA DRAWING NUMBER. 

DASH NUMBER. REVISION LETTER, DATE OF MANUFACTURE AN0 
EXPIRATION DATE. 

B. WORKMANSHIP: THIS ITEM SHALL BE UNIFORM IN QUALITY, FREE 
FROM FOREIGN MATERIAL AND OTHER DEFECTS WHICH ARE NOT IN 
ACCORDANCE WITH BEST COMMERCIAL PRACTICE FOR A HIGH QUALITY 
PRODUCT OF THIS TYPE. 

C. COLOR: BLACK 

D. CONTAINER: GLASS BOTTLE, BLACK. TIGHTLY CLOSED. 

T- ' S'JPPLlER SHULL ’POVIC- WITTEN CERTIFY-JL : 

CSA 1 IVV v„ THE I N't. 'T : ... 

i-s THAT SPEC I Fit* C.i .Hi 5 -OC'J’E T ; -- -■ 

LMon MLh’toL't. 

3. DESIGN 

A. COMPOSITION: METHACRYLATE LIQUID CONTAINING CARBON BLACK. 

B. INDEX OF REFRACTION: AS SPECIFIED IN TABLE BELOW. (TYPICAL VALUES ONLY) 

C. MAXIMUM CONTINUOUS SERVICE TEMPERATURE: + 200°F IN AIR 

+ 150° F IN VACUUM 

D. SHELF LIFE: ONE YEAR WHEN STORED IN A COOL (70*F MAX.) 

DARK PLACE (SHIELDED FROM DIRECT SUNLIGHT OR BRIGHT 
ARTIFICIAL LIGHT) WITH THE BOTTLE TIGHTLY CLOSED. 
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BE PURCHASED FROM THE FOLLOWINS SOURCE 
ONLY. 

LUXORB RESEARCH AND DEVELOPMENT CO. 
BOX 3334, TERMINAL ANNEX 
LOS ANGELES 54, CALIFORNIA 

TRADE NAME: LUXORB, TOP COAT 
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L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

2. IDENTIFY USING NASA DRAWING NO., REVISION LETTER 
AND MANUFACTURER'S SYMBOL PER ND-1002010. 
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MOTES- 

L INTERPRET DWG >N ACCORDANCE WITH . 

STOS PRESCRIBED BY MlL-D-70327. 

Z ITEM 7 SHALL BE ADJUSTED AT ABSEMBUf 
BY MACH!NING T3 PROVIDE THE FOLLOWING 
SHAFT ROTATIONAL CHARACTERISTICS*. 

A) THERE SHALL BE ZERO END PLAY OF 
iTeM30K.rj.wm- RE5PECT TO ITEM I 
UNDER AN AXIAL THRUST OF SLbs IH 
EITHER DIRECTION. 

B) the MAXIMUM 'DPgUE REQUIRED TO 
START ROTATION ITEM 3 SHALL BE 
iC INCH OUNCES THROUGH 860* OF 
ROTATION. 

3. THE SXT RETICLE (PART OF ITEM 8) 
SHALL BE OONCENTRiC TO THE AXIS OF 
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PLISHED BY ADJUSTMENT TO SCREWS X. 
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■' MACHINING OF THE BOTTOM SURFACES 
OF ITEMS 2, 4 AND 5 INDIVIDUALLY OR 
IN COMBINATION MAY BE REQUIRED TO 
ACCOMPLISH THIS ALIGNMENT. 
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L INTERPRET DRAWING IN ACCORDANCE WITH MIL-0-70327- 
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NOTEA: 

I. INTERPRET DRAWING IN ACCORDANCE WITH MIL-O-70327. 
Z. ASSEMBLE AND TEST IN ACCORDANCE WITH AXP J0IIB3J. 
3. \D€NT\FN OSlNG NASA DVsjG- NO., RENMStOM L-E.TTER 
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NOTE I TEX OWE. SHEET 

NO. NO. 1011- NO. 


9 0 800 1 


4 91 890 


70 


FOLLOW SEQUENCE OF NOTES WITHIN 
MOWING OF NOTES 2 THNU 0 ANO 
9 THRU 20. 

SaECT SPACER FOR 0.0000 TO 0.0020 END 
PUT OF I TEN 2 RELATIVE TO ITEM 1 MEASURED 
WITH 9 LOS LOAD APPLIED IN EACH DIRECTION. 

CENTER RETICLE BEFORE MOUNTING TRUNNION 
AXIS ASSEMBLY. (A) ADD ITEM 4 WITH TRUNNION 
IN POSITION SHOWN ON 1011215. RECENTER 
RETICLE AS REQUIRED IN DIRECTION PARALLEL TO 
TRUNNION WITHIN 0* O' 20". (B) ROTATE RETICLE 
TO SET "R" LINE PARALLEL TO TRUNNION TRACI 
WITHIN 2 LINE WIDTHS ENO TO ENO OF a R a LINE. 

(A) AND (B) MUST BE MUTUALLY ATTAINED. 

SET RELAY FOCUS SO THAT A COLLIMATED TARGET 
RETICLE FROM THE PANEL ENO OF RELAY ASS'Y IS 
SEEN IN THE SANE FOCUS AS THE SCT RETICLE 
AS OBSERVED THROUGH THE SCT OBJECTIVE. 

POSITION TRUNNION AT ZERO (POSITION SHOWN ON 
DWG. 1011215). POSITION SHAFT AT ZERO (TRUNNION 
PARALLEL TO LONG AXIS OF 3 BALL MOUNT AMO X ON 
TRUNNION AWAY FROM NIDOLE MOUNTING BALL). 

SET GEAR BOX COUNTERS AT ZERO AND RESOLVERS 
WITH NULL MARX ON SHAFT ALIGNED WITH ARROW ON 
BODY. MOUNT GEAR BOXES IN MESH WITN ALL 
THESE RELATIONS MAINTAINED WITHIN ABOUT 5*. 

SET UP GEAR BOX MESHES WITH CLUSTER GEARS. 

ITEM 5. AS CLOSELY AS POSSIBLE WITHOUT INCURRING 
NOTICEABLE BINDING THR0U6H FULL TURNS OF ITEM 5. 

AFTER ALL ITEMS PERTAINING TO SCT ARE ASSEMBLED. 

RESOLVER ZEROS SHALL BE SET WITHIN O a 1* Of TEST 
FIXTURE OPTICAL REFERENCE. 

COUNTER ZEROS SHALL BE SET WITHIN 0.01* OF 
FIXTURE OPTICAL REFERENCE. 

TOTAL BACKLASH FROM COUNTERS TO LINE OF SIGHT 
SHALL NOT EXCEED 0.02* READ ON COUNTER BY 
APPROACHING THE SAME OPTICAL CHECK POSITIONS 
FROH BOTH DIRECTIONS. 

BOTH DRIVES SHALL START AT 4.2 VOLTS MAX. AND 
RUN AT 3.4 VOLTS MAX. THROUGHOUT 340* OF 
COUNTERS ROTATION IN BOTH DIRECTIONS EXCEPT 
AT 0* AND 180* WHERE 10 VOLTS MAX, STARTING THROUGH 
THE COUNTER MASK SHIFTING CYCLES IS PERMITTED. 
STARTING VOLTAGE NEEO ONLY BE MEASURED AT ANY 
POINTS mHERE SLOWING OF THE DRIVE IS NOTICEABLE 
WHEN RUNNING BELOW ITS MAX. ALLOWED RUNNING VOLTAGE. 
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8 17 890 1 

9 890 2 


9B 


9C 


9E 


9F 


9G 


VIBRATION PROOF ITEMS 17 USING LOCKING COMPOUND 
GRADE CV PER MIL-S-2247J. 

WITH ALL ITEMS ON DWG. 1011890 SHEET 2 
PLUS ITEMS 17 AND 20. ON SHEET 1 AND ITEMS 
2 AND 15 OF DRAWING 1011891 SHEET 1 ASSEMBLED 
THE FOLLOWING REQUIREMENTS SHALL BE MET: 

WITH THE TRUNNION ROTATED TO THE MIRROR POSITION 
CORRESPONDING TO ZERO LINE OF SIGHT. THE SLOS 
AND LLOS SHALL BE LATERALLY PARALLEL WITHIN 
0* O' 20* ( a R a LINE COINCIDENCE). 

WITH THE TRUNNION ROTATED TO THE MIRROR POSITIOI 
AT WHICH THE SXT RETICLE IS REFLECTED BACK ON 
ITSELF. THE a R a LINE OF THE REFLECTED IMAGE 
SHALL COINCIDE WITH THE RETICLE a R a LINE WITHIN 
0* O' 10 a . 

THE DIFFERENCE BETWEEN MEASURES a 9A a ANO a 9B a 
TAKING DIRECTION INTO ACCOUNT SHALL NOT EXCEED 
0* O' 20 a . 

THE SUN OF THE MEASURES a 9A a AND a 90 a SHALL NOT 
EXCEED O a O' 25" IGNORING DIRECTION. 

THE RETICLE AS OBSERVEO THROUGH THE LLOS 
SHALL BE COINCIDENT WITH THE SHAFT A1IS WITHIN 
0* O' 5". 


THE RETICLE AS OBSERVED THROUGH THE SLOS 
SHALL BE COINCIDENT WITH THE SHAFT AXIS WITHIN 
0* O' 20". THAT IS. MEASURES a 9A a ANO a 9E a SHALL 
NOT HAVE AODITIVE TOLERANCES. 

THE RETICLE a R a LINE SHALL ALIGN WITH THE 
TRUNNION TRACK WITHIN 0* O' 10* VARIATION 
OVER ITS WHOLE LENGTH. 


NOTE 

NO. 

to 

11 

12 

19 

14 


• TEN 
NO. 

9 


9 


72 

THNU 

29 


92 

THRU 

95 


DWG. 

1011 - 

891 

•90 

891 

•91 

•91 


SHEET 

NO. 

1 

1 


2 

2 

2 


15 12 «90 1 


14 90 890 1 


17 12 *90 1 


18 12 890 1 


19 890 1 

20 42 890 1 


THE G4X ANO U RESOLVERS ARE TO 8C AT THEIR 
MECHANICAL ZERO POSITION WITHIN 0* 1' MEN THE 
SLOS AND LLOS ARE COINCIDENT ("H" LINES 
COINCIDENT). , 

THE 14X RESOLVER IS TO 8E AT tTS MECHANICAL 
ZERO POSITION WITHIN O a 1' WHEN THE SHAFT IS 
OPTICALLY POSITIONED TO A LINE OF SIGHT NORMAL 
TO THE LINE BETWEEN THE ENO BALLS AND AWAY FROM 
THE THIRD BALL OF THE THREE BALL MOUNTING.- 


THE LIMIT STOP IS TO BE SET SO THAT THE TRUNNION 
MIRROR HAS EQUAL OVERTRAVEL AT 0* TO THE 90* 

(SaF COLL.) LINE OF SIGHT POSITIONS WITHIN 9*. 

THE ANTI-BACKLASH SPRING IS TO BE WOUNO UP 1/4 
TURN CLOCKWISE AND CLAMPED WHEN THE MIRROR IS 
AT THE 90*« STOP POSITION. 

WITH ITEMS 9. 21. 90 ANO 91 IN PLACE. ITEMS 
32 THRU 35 SHALL BE POSITIONED BY SaECTION 8F 
HOLES AND ORIENTATION OR REDUCTION OF ECCENTRIC 
WEIGHTS ON THE THREADED POST TO BALANCE THE SHAFT 
WITHIN 2 IN. 82. VIBRATION PROOF USING LOCKING 
COMPOUND GRADE CV PER NIL-S-22473 ON THREADS 
OF POST AND ON SURFACES OF WEIGHTS WHERE THEY 
CONTACT EACH OTHER ANO THE MOUNTING SURFACE. 

BALANCE IS IN TOLERANCE IF 2 IN.OZ.TORQUE 
WILL REVERSE THE IMBALANCE. 

THE SXT SHAFT SHALL BE AT ITS ZERO POSITION. 

SEE NOTE 11. DURING THE ASSEMBLY OF ITEMS 
12 AND ITS HARDWARE. ITEM 22 AMD ITS HARDWARE 
AND ITEM 11 ANO ITS HARDWARE. ITEM 12. SHAFT 
GEARBOX MUST HAVE ITS RESOLVER PRESET TO ITS 
ELECTRICAL ZERO REFERENCE MARK. ITEM 22 
MUST BE POSITIONED WITH ITS STOP DOG IN THE 
LARGER SECTOR BETWEEN THE TWO PINS ON ITEM 10. 

VIBRATION PROOF USING LOCKING COMPOUND GRADE 
CV PER NIL-S-22473. 

WITH THE SXT SHAFT ROTATED TO ITS COUNTER 
CLOCKWISE STOP. WlNO UP THE ANT I-BACKLASH 
SPRING BY MEANS OF ITS COVER UNTIL TENSION 
IS SUFFICIENT TO TAKE UP BACKLASH IN THIS 
POSITION (1/4 TURN APPROX.) SPRING SHOULD 
TAKE UP BACKLASH WHEN BULL GEAR IS MANUALLY 
TURNED CLOCKWISE AND RELEASED. 

SET THE 1/2 SPEED SHAFT RESOLVER ZERO WITHIN 
0* 1' OF THE FIXTURE OPTICAL REFERENCE (SEE 
NOTE 11). ADD REMAINING ITEMS SHOWN ON 
DWGS. 1011890 AND 891 AND MEASURE SHAFT ANO 
TRUNNION DRIVE VOLTAGES IN BOTH DIRECTIONS FROM 
STOP TO STOP. RUNNING SHALL NOT EXCEED 3.4 
VOLTS. STARTING MEASURED AT POINTS WHERE DRIVE 
SLOWS OOWN SHALL NOT EXCEED 4.2 VOLTS. RUNNING 
SHALL BE MONITORED BY OBSERVING RATE GENERATOR 
OUTPUT OF EACH DRIVE. 

VIBRATION PROOF SXT RETICLE LOCKING RING USING 
1 DROP OF LOCKING COMPOUND GRADE H PER NIL-S-22479. 

VIBRATION PROOF USING LOCKING COMPOUND GRADE HV 
PER MIL-S-22473. 
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NOTES: 

1. INTERPRET DRAWING IN 
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2. SEE SHEET 3 OF 3 FOR S^J 
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NOTES: 

L INTERPRET DRAWING I 
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SHEET 


FOLLOW SEQUENCE OF NOTES WITHIN 
GROUPING OF NOTES 2 THOU 0 ANO 
* THRU 20. 


NOTE 

MO. 


ITEM 


SHEET 

NO. 


1 SELECT SPACER FOR 0.0000 TO 0.0020 END 

PLAY OF ITEM 2 RELATIVE TO ITEM 1 MEASURED 
WITH S LOS LOAD APPLIED IN EACH DIRECTION. 

1 CENTER RETICLE BEFORE MOUNTIN6 TRUNNION 

AIIS ASSEMBLY. (A) AOO ITEM 6 WITH TRUNNION 
IN POSITION SHOWN ON 1011215. RECENTER 
RETICLE AS REQUIRED IN DIRECTION PARALLEL TO 
TRUNNION WITHIN 0* O' 20“. (B) ROTATE RETICLE 
TO SEI *R* LINE PARALLEL TO TRUNNION TRACK 
WITHIN 2 LINE WIDTHS END TO ENO OF a R a LINE. 

(A) AND (B) MUST BE MUTUALLY ATTAINED. 

1 SET RELAY FOCUS SO THAT A COLLIMATED TARGET 

RETICLE FROM THE PANEL ENO OF RELAY ASS'Y IS 
SEEN IN THE SANE FOCUS AS THE SCT RETICLE 
AS OBSERVED THROUGH THE SCT OBJECTIVE. 

1 POSITION TRUNNION AT ZERO (POSITION SHOWN ON 

DUG. 1011215). POSITION SHAFT AT ZERO (TRUNNION 
PARALLEl TO LONG AXIS OF 3 BALL MOUNT AMO X ON 
TRUNNION AWAY FROM MIDDLE MOUNTING BALL). 

SET GEAR BOX COUNTERS AT ZERO AND RESOLVERS 
WITH NULL NARK ON SHAFT ALIGNED WITH ARROW ON 
BODY. MOUNT GEAR BOXES IN MESH UITH ALL 
THESE RELATIONS MAINTAINED WITHIN ABOUT 5 a . 

1 SET UP GEAA BOX MESHES WITH CLUSTER GEARS. 

ITEM 5. AS CLOSELY AS POSSIBLE WITHOUT INCURRING 
NOTICEABLE BINDING THROUGH FULL TURNS OF ITEM 5. 

1 AFTER ALL ITEMS PCRTAININ6 TO SCT ARE ASSEMBLED. 

RESOLVER ZEROS SMALL BE SET WITHIN O a 1* OF TEST 
FIXTURE OPTICAL REFERENCE. 

COUNTER ZEROS SHALL BE SET WITHIN 0.01* OF 
FUIUAL OP 11 CAL REFERENCE. 

TOTAL BACKLASH FROM COUNTERS TO LINE OF SIGHT 
SHALL NOT EXCEEO 0.02* REAO ON COUNTER BY 
APPROACHING THE SANE OPTICAL CHECK POSITIONS 
FROM BOTH DIRECTIONS. 

BOTH DRIVES SHALL START AT A.2 VOLTS MAX. AMO 
RUN AT 3.6 VOLTS MAX. THROUGHOUT 360* OF 
COUNTERS ROTATION IN BOTH DIRECTIONS EXCEPT 
AT 0* AND 180* WHERE 10 VOLTS MAX.. STARTING THROUGH 
THE COUNTER MASK SHIFTING CYCLES IS PERMITTEO. 
STARTING VOLTAGE NEEO ONLY BE MEASURED AT ANY 
POINTS WHERE SLOWING OF THE DRIVE IS NOTICEABLE 
WHEN RUNNING BELOW ITS MAX. ALLOWED RUNNING VOLTAGE. 

1 VIBRATION PROOF ITEMS 17 USING LOCKING COMPOUND 
GRADE CV PER MIL-S-22473. 

2 WITH ALL ITEMS ON DUG. 10118*0 SHEET 2 
PLUS ITEMS 17 AND 20, ON SHEET 1 AND ITEMS 

2 AND 15 OF DRAWING 10118*1 SHEET 1 ASSEMBLED 
THE FOLLOWING REQUIREMENTS SHALL BE NET: 

WITH THE TRUNNION ROTATED TO THE MIRROR POSITION 
CORRESPONDING TO ZERO LINE OF SIGHT. THE SLOS 
AND LLOS SHALL BE LATERALLY PARALLEL WITHIN 
0* O' 20* (*R* LINE COINCIDENCE). 

UITH THE TRUNNION ROTATED TO THE MIRROR POSITION 
AT WHICH THE SXT RETICLE IS REFLECTED BACK ON 
ITSELF. THE *R* LINE OF THE REFLECTED IMAGE 
SHALL COINCIDE WITH THE RETICLE *R* LINE WITHIN 
0* O' 10*. 

THE DIFFERENCE BETWEEN MEASURES **A* AND **B* 

TAKING DIRECTION INTO ACCOUNT SHALL NOT EXCEEO 
0* O' 20*. 

THE SUM OF THE MEASURES **A* AMO **B* SHALL NOT 
EXCEED 0* O' 25* IGNORING DIRECTION. 

THE RETICLE AS OBSERVED THROUGH THE LLOS 
SHALL BE COINCIDENT UITH THE SHAFT AXIS WITHIN 
0* O' 5". 

THE RETICLE AS OBSERVED THROUGH THE SLOS 
SHALL BE COINCIDENT WITH THE SHAFT AXIS WITHIN 
0* O' 20*. THAT IS. MEASURES **A* ANO **£* SHALL 
NOT HAVE ADDITIVE TOLERANCES. 

THE RETICLE *R* LINE SHALL ALIGN WITH THE 
TRUNNION TRACK WITHIN 0* O' 10* VARIATION 
OVER ITS WHOLE LENGTH. 


NO. 1011- 
1B I D*1 1 


11 f •*• * 


12 22 RBI 2 

THRU 

2 * 

IS D*1 2 


14 32 BW 2 

THRU 
55 


15 12 B*0 1 


16 30 

17 12 


S*0 1 

0*0 1 


IB 12 8*0 1 


1* 0*0 1 

20 42 8*0 1 

10 591 1 


THE 64X ANO IX RESOLVERS ARE TO BE AT THEIR 
MECHANICAL ZENO POSITION WITHIN 0* 1' WHEN THE 
SLOS ANO LLOS ABE COINCIDENT (*W* LINES 
COINCIDENT). 

THE 16X RESOLVER IS TO BE AT ITS MECHANICAL 
ZERO POSITION WITHIN 0* 1' WHEN THE SHAFT IS 
OPTICALLY POSITIONED TO A LINE QF SIGHT NORMAL 
TO THE LINE BETWEEN THE ENO BALLS AND AWAY FROM 
THE THIRD BALL OF THE THREE BALL MOUNTING. 


THE LIMIT STOP IS TO BE SET SO THAT THE TRUNNION 
MIRROR HAS EQUAL OVERTRAVEL AT 0* TO THE *0* 

(SaF COLL.) LINE OF SIGHT POSITIONS WITHIN 3*. 

THE ANTI-BACKLASH SPRING IS TO BE WOUND UP 1/4 
TURN CLOCKWISE ANO CLAMPED WHEN THE MIRROR IS 
AT THE *0*» STOP POSITION. 

WITH ITEMS 3. 21. JO AND 51 Ml PLACE. ITEMS 
32 THRU 35 SHALL BE POSITIONED BY SaECTION OF 
HOLES ANO ORIENTATION OR REDUCTION OF ECCENTRIC 
WEIGHTS ON THE THREADED POST TO BALANCE THE SHAFT 
WITHIN 2 IN. 02. VIBRATION PROOF USING LOCKING 
COMPOUND GRADE CV PER NIL-S-22473 ON THREADS 
OF POST ANO ON SURFACES OF WEIGHTS WHERE THEY 
CONTACT EACH OTHER ANO THE MOUNTING SURFACE. 

BALANCE IS IN TOLERANCE IF 2 IN.OZ. TORQUE 
WILL REVERSE THE IMBALANCE. 

THE SXT SHAFT SHALL BE AT ITS ZERO POSITION, 
sa NOTE 11. DURING THE ASSEMBLY OF ITEMS 
12 ANO ITS HARDWARE. ITEM 22 ANO ITS HARDWARE 
AND ITEM 11 AND ITS HARDWARE. ITEM 12. SHAFT 
6EARBOX MUST HAVE ITS RESOLVER PRESET TO ITS 
ELECTRICAL ZERO REFERENCE NARK. ITEM 22 
MUSI Bi POSIIIUNtD wtlH ITS STOP DOG IN THE 
LARGER SECTOR BETWEEN THE TWO PINS ON ITEM 10. 

VIBRATION PROOF USING LOCKING COMPOUND GRADE 
CV PER NIL-S-22473. 

UITH THE SXT SHAFT ROTATED TO ITS COUNTER 
aOCKUISE STOP. WIND UP THE ANT I-BACKLASH 
SPRING BY MEANS OF ITS COVER UNTIL TENSION 
IS SUFFICIENT TO TAKE UP BACKLASH IN THIS 
POSITION (1/4 TURN APPROX.). SPRING SHOULO 
TAKE UP BACKLASH WHEN BULL GEAR IS MANUALLY 
TURNED CLOCKWISE AND RELEASED. 

SET THE 1/2 SPEED SHAFT RESOLVER ZERO WITHIN 
0* 1' OF THE FIXTURE OPTICAL REFERENCE (SEE 
NOTE 11). ADD REMAINING ITEMS SHOWN ON 
DUGS. 10118*0 AND 8*1 AND MEASURE SHAFT ANO 
TRUNNION DRIVE VOLTAGES IN BOTH DIRECTIONS FROM 
STOP TO STOP. RUNNING SHALL NOT EXCEED 3.6 
VOLTS. STARTING MEASURED AT POINTS WHERE DRIVE 
SLOWS OOWN SHALL NOT EXCEED 6.2 VOLTS. RUNNING 
SHALL BE MONITORED BY OBSERVING RATE GENERATOR 
OUTPUT OF EACH ORIVE. 

VIBRATION PROOF SXT RETICLE LOCKING RING USING 
1 DROP OF LOCKING COMPOUND GRADE H PER NIL-S-22473. 

VIBRATION PROOF USING L0CKIN6 COMPOUND GRAOE HV 
PER NIL-S-22473. 
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MOTES: 

!. INTERPRET DRAWING IN ACCORDANCE. WITH STANDARDS 
PRESCRIBED BY MlL-D-70327. 

?. SEE SHEET 3 OF 3 FOR SUPPLEMENTARY ASSEMBLY INFORMATION. 
3. IDENTIFY USING NASA DWG NO., REVISION LETTER AND 
MANUFACTURERS SYMBOL PER ND 1002019. 
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* PURCHASE ITEM-SEE SPECIFICATION 
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FftRTIAL SECTION 


# PURCHASE ITEM-SEE SPECIFICATION 
CONTROL DRAWING BEFORE ORDERING. 





















































































































































































FOLLOW SEQUENCE OF NOTES MININ 
GNOUPING OF NOTES 2 THOU 0 MO 
0 THOU 20. 


I 


*011- 


SNEET 


1 SELECT SPtCU FOO 0.0000 TO 0.0020 END 

PUT OF ITEM 2 PEL AT IVE TO I TEN 1 NEASUOEO 
MTH 5 LOS LOAD APPLIED IN EACH DIIECTION. 

1 CENTER RETICLE BEFORE MOUNT INC TRUNNION 

AXIS ASSEMBLY. (A) ADO ITEM A WITH TRUNNION 
IN POSITION SHOWN ON 101121S. RECENTER 
RETICLE AS REQUIRED IN DIRECTION PARALLa TO 
TRUNNION WITHIN 0* O' 20*. (B) ROTATE RETICLE 
TO SET *0* LINE PARALLa TO TRUNNION TRACI 
WITHIN 2 LINE WIDTHS END TO END OF *R* LINE. 

(A) AND (B) MUST BE MUTUALLY ATTAINED. 

1 SET REUV FOCUS SO THAT A COLLIMATED TAROET 

RETICLE FROM THE PANEL ENO OF RELAY ASS'Y 10 
SEEN IN THE SANE FOCUS AS THE SCT RETICLE 
AS OBSERVED THROUGH THE SCT OBJECTIVE. 

1 POSITION TRUNNION AT ZERO (POSITION SNOW ON 

DWG. 1011215). POSITION SHAFT AT ZERO (TRUNNIM 
PARALLEL TO LONG AXIS OF 3 BALL MOUNT ANO X ON 
TRUNNION AWAY FROM Ml DOLE MOUNTING BALL). 

SET GEAR BOX COUNTERS AT ZERO ANO RESOLVERS 
WITH NULL NARK ON SHAFT ALIGNED WITH ARROW ON 
BOOT. MOUNT GEAR BOXES IN MESH WITH ALL 
THESE RELATIONS MAINTAINED WITHIN ABOUT S*. 

1 SET UP GEAR BOX MESHES WITH CLUSTER GEARS. 

ITEM 5. AS CLOSELY AS POSSIBLE WITHOUT INCURRING 
NOTICEABLE BINDING THROUGH FULL TURNS OF ITEM S. 

t AFTER ALL ITEMS PERTAINING TO SCT ARE ASSEMBLES. 

RESOLVER ZEROS SHELL BE SET WITHIN 0* 1' OF TEST 
FIXTURE OPTICAL REFERENCE. 

COUNTER ZEROS SHALL BE SET MTNIN 0.01* OF 
FIXTURE OPTICAL REFERENCE. 

TOTAL BACKUSH FROM COUNTERS TO LINE OF SIGHT 
SHALL NOT EXCEED 0.02* REAO ON COUNTER BY 
APPROACHING THE SAME OPTICAL CHECK POSITIONS 
FROM BOTH DIRECTIONS. 

BOTH DRIVES SHALL START AT 4.2 VOLTS MAX. ANO 
RUN AT 3.4 VOLTS MAX. THROUGHOUT 340* OF 
COUNTERS ROTATION IN BOTH DIRECTIONS EXCEPT 
AT 0* AND 180* WHERE 10 VOLTS MAX* STARTING THROUGH 
THE COUNTER MASK SHIFTING CYCLES IS PERMITTED. 
STARTING VOLTAGE NEEO ONLY BE MEASURED AT ANY 
POINTS WHERE SLOWING OF THE DRIVE IS HOTICEABLE 
WHEN RUNNING BELOW ITS MAX. ALLOWED RUNNING VOLTAGE. 

1 VIBRATION PROOF ITEMS 17 USING LOCKING CQMPOUNO 

GRADE CV PER HIL-S-22473. 

2 WITH ALL ITEMS ON DWG. 10119*0 SHEET 2 
PLUS ITEMS 17 AND 20. ON SHEET 1 ANO ITEMS 

2 AND 15 OF DRAWING 10118*1 SHEET 1 ASSEMBLES 
THE FOLLOWING REQUIREMENTS SHALL BE NET: 

WITH THE TRUNNION ROTATEO TO THE MIRROR POSITION 
CORRESPONDING TO ZERO LINE OF SIGHT. THE SLOS 
AND LLOS SHALL BE LATERALLY PARALLa MITHIN 
0* O' 20* (*R* LINE COINCIDENCE). 

WITH THE TRUNNION ROTATEO TO THE MIRROR POSITIM 
AT WHICH THE SXT RETICLE IS REFLECTED BACK ON 
ITSELF. THE *R* LINE OF THE REFLECTED IMAGE 
SHALL COINCIDE WITH THE RETICLE *R" LINE WITHIN 
0* O' 10*. 


VNE 44X ANO U OESOLVCNS ANE TO BE AT THEIR 
MECHANICAL ZERO POSITION WITHIN 0* 1> MIEN INI 
SLOS ANO LLOS ABE CNtNCIOCNT (*M* LIMA 
COINCIDENT). 


11 t 100 « TNI 14X IEOOLVER IS TO OK AT ITS MECHANICAL 

2U0 POSITION WITHIN 0* 1' WHEN THE SHAFT If 
OPTICALLY POSITIONED TO A LINE OF SIGHT NCNMAL 
TO THE LINE BETWEEN THE ENO BALLS ANO AWAY FMM 
THE THIRD BALL OF THE THOSE BALL MOUNTING..-... 


12 n 001 2 TNE LIMIT STOP IS TO BE SET SO THAT THE TRUNNION 

TNNN MIRROR MAS EQUAL OVERTRAVEL AT 0* TO TNE *0* 

20 (SELF COLL.) LINE OF S10MT POSITIONS WITN1N 9*. 

IS 001 I THE ANT I-BACKLASH SPRING IS TO OE MOUNO UP 1/1 

TUBN CLOCKWISE ANO CLAMPED MIEN TNE MiRROO IS 
AT THE M** STOP POSITION. 

M 32 091 2 WITH ITEMS 5. 21. SO AND 31 IN PUCE. ITEMS 

TNW 32 THOU 35 SHALL DC POSITIONED OT SELECTION OF 

35 HOLES ANO OOIEMTATION OR REDUCTION OF ECCiNTBIC 

HEIGHTS ON TNE TNREAOEO POST TO BALANCE TNE SHAFT 
WITHIN 2 IN. NK. VI BAA TI IN PROOF USING LOCKING 
COMPOUND BMAOE CV PER NIL-S-22473 ON THREADS 
OF POST ANO ON SURFACES OF HEIGHTS WHERE THEY 
CONTACT EACH OTHER ANO THE MOUNTING SURFACE. 

BALANCE IS IN TOLERANCE IF 2 IN.02.TORQUE 
HILL REVERSE THE IMBALANCE. 

IS 12 090 1 THE SXT SHAFT SHALL BE AT fTS ZERO POStTIW. 

sa NOTE 11. DURING THE ASSCNBLT OF ITEMS 
12 ANO ITS HAROUARE. ITEM 22 AND ITS HAROWARC 
ANO ITEM 11 ANO ITS HARDWARE. ITEM 12. SHAFT 
GEAAnU* MUSI HAVE l!S RESOLVER PRESEI 10 US 
ELECTRICAL ZERO REFERENCE NARK. ITEM 22 
MUST BE POSITIONED WITH ITS STOP DOG IN THE 
UKER SECTOR BETWEEN THE TWO PINS ON ITEM 10. 

14 SO 0*0 1 VIBRATION PROOF USING LOCKING C O MP O UND GRADE 

CV PER NIL-S-22473. 

17 12 DM 1 WITH THE SXT SHAFT ROTATEO TO ITS COUNTER 

CLOCKWISE STOP. WIND UP THE ANT I-BACKLASH 
SPRING BY MEANS OF ITS COVER UNTIL TENSION 
IS SUFFICIENT TO TAKE UP BACKLASH IN THIS 
POSITION (1/4 TURN APPROX.). SPRING SHOULD 
TAKE UP BACKUSH WHEN BULL GEAR IS MANUALLY 
TURNED CLOCKWISE ANO RaEASEO. 

10 12 090 1 SET THE 1/2 SPUD SHAFT RESOLVER ZERO MITHIN 

0* 1' OF THE FIXTURE OPTICAL REFERENCE (SEE 
NOTE 11). ADD REMAINING ITEMS SHOWN ON 
DWGS. 10118*0 AND 8*1 AND MUSURE SHAFT ANO 
TRUNNION DRIVE VOLTAGES IN BOTH DIRECTIONS FINN 
STOP TO STOP. RUNNING SHALL HOT EXCEED 3.4 

• VOLTS. STARTING MEASURED AT POINTS WHERE DRIVE 

SLOWS DOWN SHALL NOT EXCEED 4.2 VOLTS. RUNNING 
SHALL BE MONITORED IT OBSERVING RATE GENERATOR 
OUTPUT OF EACH OGIVE. 

10 090 1 VIBRATION PROOF SIT RETICLE LOCKING RING USING 

1 BOOP OF LOCKING COMPOUND GRADE N PER NIL-S-22473 

20 42 090 1 VIBRATION PROOF WINS LOCK INI CONFOUND GRADE NO 

19 891 1 PER NIL-S-22473. 


THE DIFFERENCE BETWEEN NERSURES "OR* RNO *90* 
TAKING DIRECTION INTO ACCOUNT SHALL NOT EXCEED 
0* O' 20*. 


THE SUM OF THE MUSURES *9A* ANO *90* SMALL NOT 
EXCEED 0* O' 25* IGNORING DIRECTION. 

THE RETIOE AS OBSERVED THROUGH THE LLOS 
SHALL BE COINCIDENT WITH THE SHAFT AXIS WITHIN 
0* O' 5*. 


THE RETiaE AS OBSERVED THROUGH THE SLOS 
SHALL BE COINCIDENT WITH THE SHAFT AXIS WITHIN 
0* O' 20*. THAT IS, MEASURES "9A* ANO **E* SHALL 
NOT HAVE AODUIVE TOLERANCES. 


THE RETiaE *9* LINE SHALL ALIGN WITH THE 
TRUNNION TRACI WITHIN 0* O' 10* VARIATION 
OVER ITS WHOLE LENGTH. 

CFOR 10*1891 -004- 

AFTER SXT RETICLE POSITION t* FINA4JZJE.D 
SECURE BY APPLYING 28 IN -LBS LOCkTiNCW ' 
TORQUE LOCKING, SCREW* 

Cna*iS&ZC02LL*) WHICH are part OP the 
SXT RE.Tic.LJE. ASSEMBLY . VIBRATION PRoOF 
SXT R6.TiC.LS. LOCKING, R*N^ OSlNQ(l) 

CRopop lock. iNC, compound C|Oaoi 
H PtE fail.- s-2.2 <41 3. THE 

HAVE BEJ6.N Pt6ViOU4i.y PTE - 

PW5.6.& IK Accord ao ct \amth 
ND>\Oo2Z*\. AFrtR A.»ov« *2BOU*eS- 
N\fcK>TS HAVE SSStJ ACCOHPU5HEP, 
REMOVE (3) StVEL ^e*rA>iN£J5.B 
(.3) HEX. SOCK.GT HEAD SC^Nu)* 

Cm* vCd99&-*>) w mew jarue parj op 

Ext Ret,cl*. assembly(part op iteh^i). 






























































































































































































10 


9 


8 


6 



G SI MO 1 

7A 191 1 


r 


71 


7C 


70 


8 17 8*0 1 
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94 


9C 


FOLLOW SEQUENCE OF NOTES WITHIN 
GROUPING OF NOTES 2 THRU 8 ANO 
9 THRU 20. 

SELECT SPACER FOR 0.0000 TO 0.0020 ENO 
PLAY OF ITEM 2 RELATIVE TO ITEM 1 MEASURED 
WITH S LBS LOAD APPLIED IN EACH DIRECTION. 

CENTER RETICLE BEFORE MOUNTING TRUNNION 
AXIS ASSEMBLY. (A) ADD ITEM 6 WITH TRUNNION 
IN POSITION SHOWN ON 10U21S. RECENTER 
RETICLE AS REQUIRED IN DIRECTION PARALLEL TO 
TRUNNION WITHIN 0* O' 20". (B) ROTATE RETICLE 
TO SET -A" LINE PARALLEL TO TRUNNION TRACK 
WITHIN 2 LINE WIDTHS ENO TO END OF "R" LINE. 

(A) ANO (B) MUST BE MUTUALLY ATTAINED. 

SET RELAY FOCUS SO THAT A COLLIMATED TARGET 
RETICLE FROM THE PANEL END OF RELAY ASS'Y IS 
SEEN IN THE SAME FOCUS AS THE SCT RETICLE 
AS OBSERVED THROUGH THE SCT OBJECTIVE. 

POSITION TRUNNION AT Z r RO (POSITION SHOWN ON 
DWG. 1011215). POSITION SHAFT AT ZERO (TRUNNION 
PARALLEl TO LONG AXIS OF 3 BALL MOUNT ANO X ON 
TRUNNION AWAY FROM MIDDLE MOUNTING BALL). 

SET GEAR BOX COUNTERS AT ZERO ANO RESOLVERS 
WITH NULL NARK ON SHAFT ALIGNED WITH ARROW ON 
BODY. MOUNT GEAR BOXES IN MESH WITH ALL 
THESE RELATIONS MAINTAINED WITHIN ABOUT 5*. 

SET UP GEAR BOX MESHES WITH CLUSTER GEARS. 

ITEM 5. AS CLOSELY AS POSSIBLE WITHOUT INCURRING 
NOTICEABLE BINOING THROUGH FULL TURNS OF ITEM 5. 

AFTER ALL ITEMS PERTAINING TO SCT ARE ASSEMBLED. 
RESOLVER ZEROS SHALL BE SET WITHIN 0* 1' OF TEST 
FIXTURE OPTICAL REFERENCE. 

COUNTER ZEROS SHALL BE SET WITHIN 0.01* OF 
FIXTURE OPTICAL REFERENCE. 

TOTAL BACKLASH FROM COUNTERS TO LINE OF SIGHT 
SHALL NOT EXCEEO 0.02* READ ON COUNTER BY 
APPROACHING THE SAME OPTICAL CHECK POSITIONS 
FROM BOTH DIRECTIONS. 

BOTH DRIVES SHALL START AT 6.2 VOLTS MAX. ANO 
RUN AT 3 .6 VOLTS MAX. THROUGHOUT 360* OF 
COUNTERS ROTATION IN BOTH DIRECTIONS EXCEPT 
AT 0* AND 180* WHERE 10 VOLTS NAX % STARTING fHROUGH 
THE COUNTER MASK SHIFTING CYCLES IS PERMITTED. 
STARTING VOLTAGE NEED ONLY BE MEASURED AT AN. 

POINTS WHERE SLOWING OF THE DRIVE IS NOTICEABLE 
WHEN RUNNING BELOW ITS MAX. ALLOWED RUNNING VOLTAGE. 

VIBRATION PROOF ITEMS 17 USIN6 LOCKING CONPOUNO 
GRADE CV PER MIL-S-22473. 

WITH ALL ITEMS ON DWG. 1011890 SHEET 2 
PLUS ITEMS 17 AND 20. ON SHEET 1 ANO ITEMS 
2 AND 15 OF DRAWING 1011891 SHEET 1 ASSEMBLED 
THE FOLLOWING REQUIREMENTS SHALL BE NET: 

WITH THE TRUNNION ROTATED TO THE MIRROR POSITION 
CORRESPONDING TO EERO LINE OF SIGHT. THE SLUS 
AND LLOS SHALL BE LATERALLY PARALLEL WITHIN 
0* O' 20" ("R* LINE COINCIDENCE). 

WITH THE TRUNNION ROTATED TO THE MIRROR POSITION 
AT WHICH THE SXT RETICLE IS REFLECTED BACK ON 
ITSELF. THE *R* LINE OF THE REFLECTED IMAGE 
SHALL COINCIDE WITH THE RETICLE "R* LINE WITHIN 
0* O' 10*. 

THE DIFFERENCE BETWEEN MEASURES *9A* AND *9B a 
TAKING DIRECTION INTO ACCOUNT SHALL MOT EXCEEO 
0* O' 20*. 


NOTE ITEM 
NO. NO. 

10 s 


11 o 


12 22 
THRU 

29 


1) 


THOU 

55 


15 12 


16 50 

17 12 


10 12 


19 

20 «2 


1011- 

091 


1 THE 64X AMD IX RESOLVERS ARE TO BE AT THEIR 

MECHANICAL ZERO POSITION WITHIN 0* 1* WHEN INI 
SLOS AND LLOS ARE COINCIDENT (*M* LINES 
COINCIDENT). 

I THE HX RESOLVER IS TO BE AT ITS MECHANICAL 

ZERO POSITION WITHIN 0* I' WHEN THE SHAFT IS 
OPTICALLY POSITIONED TO A LINE OF SIGHT NORMAL 
TO THE LINE BETWEEN THE END BALLS AMO AWAY FROM 
THE THIRD BALL OF THE THREE BALL MOUNTING.. 


091 2 


091 2 


091 


2 


090 1 


090 1 


THE UNIT STOP IS TO BE SET SO THAT THE TRUNNION 
MIRROR HAS EQUAL OVERTRAVEL AT 0* TO THE 90* 

(SELF COLL.) LINE OF SIGHT POSITIONS WITHIN 5*. 

THE ANTI-BACKLASH SPRING IS TO BE WOUND IIP 1/A 
TURN CLOCKWISE AND CLAMPED WHEN THE MIRROR IS 
AT THE 90*» STOP POSITION. 

WITH ITEMS 5. 21. 50 ANO 51 IN PUCE. ITEMS 
52 THRU 55 SHALL BE POSITIONED BY SELECTION OF 
HOLES ANO ORIENTATION OR REDUCTION OF ECCENTRIC 
HEIGHTS ON THE THREADED POST TO BALANCE THE SHAFT 
WITHIN 2 IN.02. VIBRATION PROOF USING LOCKING 
COMPOUND GRADE CV PER MIL-S-22473 ON THREADS 
OF POST ANO ON SURFACES OF WEIGHTS WHERE THEV 
CONTACT EACH OTHER ANO THE MOUNTING SURFACE. 

BALANCE IS IN TOLERANCE IF 2 IN.OZ. TORQUE 
WILL REVERSE THE IMBALANCE. 

THE SXT SHAFT SHALL BE AT ITS ZERO POSITION. 

SEE NOTE 11. DURING THE ASSEMBLY OF ITEMS 
12 AND ITS HAROWARE. ITEM 22 ANO ITS HARDWARE 
ANO ITEM 11 ANO ITS HAROWARE. ITEM 12. SHAFT 
GEARBOX MUST HAVE ITS RESOLVER PRESET TO ITS 
ELECTRICAL ZERO REFERENCE MARK. ITEM 22 
MUST BE POSITIONED WITH ITS STOP DOG IN THE 
URGER SECTOR BETWEEN THE TWO PINS ON ITEM 10. 

VIBRATION PROOF USING LOCKING C O MPOUN D GRADE 
CV PER MIL-S-22473. 

WITH THE SXT SHAFT ROTATEO TO ITS COUNTER 
CLOCKWISE STOP. WIND UP THE ANTI-BACKLASH 
SPRING BY MEANS OF ITS COVER UNTIL TENSION 
IS SUFFICIENT TO TAKE UP BACKUSH IN THIS 
POSITION (1/4 TURN APPROX.). SPRING SHOULD 
TAKE UP BACKLASH MIEN BULL GEAR IS MANUALLY 
TURNED CLOCKWISE ANO RELEASED. 

SET THE 1/2 SPEED SNAFT RESOLVER ZERO WITHIN 
0* 1' OF THE FIXTURE OPTICAL REFERENCE (SEE 
NOTE 11). ADD REMAINING ITEMS SHOWN ON 
BWGS. 1011090 AMO 891 4M MEASURE SHAFT ANO 
TRUNNION DRIVE VOLTAGES IN BOTH DIRECTIONS FRM 
STOP TO STOP. RUNNING SMALL NOT EXCEEO 3.G 
volts STARTING measures at POINTS where drive 
SLOWS DOWN Small NOT EXCEED 6.2 VOLTS. WINNING 
SMALL BA NBA IIOMED BY OBSERVING RAIL GENEAATOA 
OUTPUT OF LACM DRIVE. 

VIBRATION PROOF SIT RETICLE LOCKING RING USING 
1 DROP OF LOCKING CGHPOUNg GRAGE N PER NtL-S-22471. 


•90 1 

891 1 


VIORATION PROOF USING LOCKING 

PER NIL-S-22475. 




THE SUM OF THE MEASURES "9A* ANO *90* SHALL MOT 
EXCEEO 0* O' 25* IGNORING DIRECTION. 


BE THE RETICLE AS OBSERVED THROUGH THE LLOS 

SHALL BE COINCIDENT WITH THE SHAFT AXIS WITHIN 
0* 0* 5*. 


OF THE RETICLE AS OBSERVED THROUGH THE SLOS 

SHALL BE COINCIDENT WITH THE SHAFT AXIS WITHIN 
0* O' 20". THAT IS. MEASURES *9A* ANO *9E" SHALL 
NOT HAVE ADDITIVE TOLERANCES. 


VC THE RECICLE "R* LINE SHALL ALIGN WITH THE 

TRUNNION TRACK WITHIN 0* O' 10" VARIATION 
OVER ITS WHOLE LENGTH. 

3H CPOR IOHB91-004- AND lOHBBi -005 ONuV) 

APTER SXT RETICLE position I £> F NAUZJEO, 
SECURE BY APPLYING uOdfiNC^ 

TORQUE. ToCb^MlTlCLt. LOOt'NCi, SCREWS 
Cm as S52CO*2.wLfc) VNW1CH ARE PlrtoF THt 
SXT RtTiLLi. ASSEMBLY V.apfVTlOIN PRooF 
SXT RCe.TiC.uE LOCKING OSWMGiO) 

Df?OF* OP LOCKING ComPojnl 
H PC.*. pau_- S- THg 

S^NLU H As Si *. BtJE.NL r«S.VlOJi lUY 
PFUEEO IN F.LC.OKO Lft W'Trt 

NO .coizn, AFTtlZ AOovG ^EQuifiE- 
MEnXTS HAVE &EEKI ACCOMPLI SHE P, 
EtMoVE (3) atveu (£6T-*iHE.e.S /\NtC> 

C3) WtK. Soc<gt H&PsO Cam Sc(E«oOS 
CMS I<o 99 &-E>) WHICH fetfeUL OP 

8KTICLE ASSGMBLV(PART OF iTGK^y 
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t. interpret drawing in accordance with mil- D - J ° Jg 7 - 

2. ASSEMBLE AND TEST IN ACCORDANCE TVITH ATP I0IIS9I- 

3. \DEKiT\FN OSVKKa DVsKa- MQ . ; RE\nS\OM L-ETTEK <K 

»Af\*4VJFACTORER'S SNNs»<X- PER >401002.01© 


























































































































3 


r 


NOTES: 


'© 


I. INTERPRET DRAV11NG IN ACCORDANCE VJITH MlL*D*ioi21. 

. 2 REFER TDVHR^ SCHEMATIC, NASATDWG. NO. 1015121. 

3. TWIST. CONDUCTORS, IN ACCODD^NCE WITH ND-I00Z032. - 

4- 5LIDETTEM 9 OVER WIPES BEYOND STRIPPED ENDS. 

5# SOLDER CONDUCTORS >PEC WIRING LEGEND,WITH 9n40WRP2> 

PER Q^-S-5TUPEC MSFC-PR0C-I58. 

6> LACE CONDUCTORS*USING ITEM 4, IN kCCORPANCT WITH UD-1002032. 

7. PERFORM CONTINUITY CHECK.. 

0. SuDE ITEM 9 OVER SOLDER JOINTS AND SUP INK. " : 

9. POT TU ACCORDANCE WITH ND-I002009 METHOD C - ~ ~- 

... A. POTTING SHALL NOT INTERFERE INlTH POLARITY' SCREUJ OPEBATlON. 
B-POTTING SHALL COVER WIRE INSULATION FOR A MINIMUM OF 1/8 INCU. 

10. MARK. REFERENOr DESIGNATIONS 1/8 INCH HIGH IN ACCORDANCE - 
WITH NDIOO20I9. 


3681101 
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| REVISIONS qJ9</¥ | 

SYM 

zo« 

DESCRIPTION 

DATE 

APPROVAL 

^11 


PEVIS&0 PEB TDC52 

NO - 07519 










SEE OETWt V . 




MOI 

(REF) 



| WIRING LEGEND | 

COHD. 

NO- 

COLOR 

ITEM HO. 

FROM 

TO 

SCI 

NOT»3 

Cl 

YELLOW 


MSI-YELLOW 

J 

1 

r 

t 

E2 

WHITE 


MGl-WMITE 

P9-D 

E3 

RED 


MGI-RED 

P9-L 

1 

E4 

RED-BLACK 


N!GI~ RED-BLACK 

P9-A 

CS 

BLACK 


M6I-BLACK 

P9-P 

EG 

ORANGE 


MGI-ORANGE 

P9-T 

1 

E7 

E8 

GRAY 


MGI-GRAY 

FR-W 

BLUE 


MSI-BLUE 

P9-Y 

t 

C9 

BROWN 


MGI-BROWN 

P>-b 

EIO 

VELLOW 

6 

P3-D 

PF-C 

t 

Ell 

BLUE 

7 

P3-C 

PF-F 

EI2 

BLACK 

G 

P3-B 

P>~K 

t 

El3 

RED 

5 

P3-A 

P9-H 
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SEE NOTE S 



SOLDER SLUG 
SHIELD 


OUTER JACKET 



CONN- 


SHIELD FOLDED BACK 
OVER JACKET 


SCALE'.NONE 

APPLIES TO MGI- BLUE LEAD 


♦purchase item-see specification 
CONTROL DWG BEFORE ORDERING 
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17 


AR 


QTY 

hcool 


1010402-2 


1010490-0601 


IOIQ4IG-I5 


1010416-17 


1010414 - II 


1010414-13 


ioiitss 


10IIT57 


100012.3 


IOIOGIO 


sovernment/nasa 


160035142001 


£8502018301 


KOLLSMAN PART NO. 


H5UL ATION,501PEP ELECT CQND. 1NSUL .HEM SUBM 


lHSUlATI0N-5LilVlN6,EUECTRlCAL.HEACr 5HRINISWBLE 


[WIRE,ELECTRICAL,5TRAHDED,INSULATED 2* LG. 


INIWE.ELECTR1 CAL,STRANDED, INSULATED Z* LG. 


IN I RE.ELECTRICAL STRANDED, INSULATED 2* LG. 


WIRE, ELECTRICAL.STRANDED, INSULATED 2 *LG 


TAPE, LACING AND TYING 


CONNECTOR, ELECTRICAL 


CONNECTOR , ELECTRICAL C?<C) 

SERMO MOTOR - TACHOMETER^ENlER^TocfM^I 




UN 

LESS OTHERWISE SPECIFIED | 



DIMENSIONS ARE IN INCHES | 



TOL 

ON 

FRACTIONS 

DECIMALS 

ANQLCt 
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♦ -SC 





DO NOT SCALE THIS DRAWING 



MATERIAL 
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lomoo 

toitooo 


NtXT ASSY 

USED ON 

CONTRACT 

| APPLICATION 


LIST OF PARTS AND MATERIALS 


SPECIFICATION 


® 8538GB00840 



MIT APPROVAL. 


4 ^UklA 9/f/C 


MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


SERVO MOTOR * CONNECTOR, 

ASSY OF 


COOt IDCNT NO. 


1011832 
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NOTES; .-..... 

I. INTERPRET DAMNINS IN ACCORDANCE WITH MIL-D-TOS21, 
r_27R£FERJ1t5V»R\MG> SCHETIKTIC,NASAT>WG. MO. lOlSlBV,.. ^ 

3- TWIST CONDUCTORS, IN SCCDBDWtCE WITH ND-I00203ZT" (Al) 

I_4- 5UD£""1TEM 9 OVER VVIBES BEYOND STRIPPED ENDS. ZLZ7" 

.. 5.SOLDER CONDUCTORS,PEB WIRING LEGEND,WITH SnGOWRP2 v . 

1 PER Q^-S-511 ,Pen MSFC-PROC-I5S. ““ 

LKETDNDOC.TOBS, USING ITEM 4,XN *£C.QEPfcMCE- WITH ilDd002DB2. 

1 7. PERFORM CONTINUITY CHECK.. _.. .V. . ZT ' 

“TB. SLIDE ITEM 9 OVER SOLOES JOINTS MXD SHRINK. r:=r^ 

Z_ 9.POT fU KCCOQDKNCE WITH ND-1002009 METHOD C"~~ 

.i_; a. potti ng shall not intebfece invth polaritt s:«ew operktion. 

-TZzT B. POTTING SHN4. COVER WIRE INSULATION FOR Ik MINIMUM OF 1/6 INCH. 

—JB.MARKZEEFERENCE DESIGNATIONS 1/8 INCH HIGfeUN-ACCOROkNCE - 

with" nd 100201 s...._... ;:r:: . . z: ;...: - ..z_ 


WIRING LEGEND 


( i 



SEE DETAIL V„ 



3g ® 


© 

SEE N0TR_9L- 

. «£ MOTE. 5 

€> . > 


-SOLDER SLUG 
✓—SHIELD " 


OUTER JACKET ■ 


t ^l'MIl 

—jI2 
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LIHTERP RET-ID RLWtUG IK ACCORDANCE WITH H1L-O-7031T - 
XPEFER TO-TflRlNG SCHEMATIC, NASA DRAWING NO. IQ 151 IT. 

XCONDUCTOR: MO. SHALL BE MARKED ON EACH WIRE PER KUMD010V5. 
^„3P ACTMGIQF CON DOCTOR IDENTIFICATION SHALL BE EVER* -.-.7- 

*z±vjo clinches, maximum, spiraling wthe marking is allowed. rr~~ 

3. PAlSTiCmiCTORS IN ACCORDANCE WITH ND-IOOIOVL 

XCQUNECTTXLQHDUCTpRS A2SC AND A39C. TD RESPECTIVE SHIELDS - 

_.|PER WlRiilG-LEGEND) USING ITEM (g). . . - —:-_7 

fi, APPLT JTEM5GD,(2;,(3) AND®TOLEAD5. 

T, SOLDERZCDNDlKTOKSt PER WlRlTlG LEGEND. WITH SN C0WRP2, 

~IPER QQ75-5XLPER MSFC-PR0C-15B. 

8- LACE CONDUCTORS, USING ITEM 7, IN ACCORDANCE WITH ND-10O1O32. 

5. PERFORM CONimim CHECK. 

ra. PLACE ITEMSjm® and (3) OVER CONTACTS AND LEADS AND SHRINK, 
trSVRWK ITEMOL) AND IDENTIFY ASSEMBLE USING NASA DRAWING NO. 

I_. REVISION LETTER AND MANUFACTURERS SYMBOL IN ACCORDANCE WITH ND 1001019. 
J2. POJ IN ACCORDANCE WITH NO - (00X003, METHOD C. 

~ A. PO-TING SHALL NOT INTERFERE JlJTH POLARITY SCREW OPERATION 
B. POTTING SHALL COVER WIRE INSOLATION FOR A MINIMUM OF 1/8 INCH 

llOHARK REFERENCE DESIGNATIONS I?B~ INCH HIGH IK ACCORDANCE WITH-.- 

1“ND-1001019. -- 

14. TERMINATE SHIELDED WIRE AS SHOfttUN DETAIL A .- 

IS O SYMBOL ON HARNESS INDICATES APPROXIMATE LOCATION OF 
_ SOLDER SLEEVE. 



IDENTIFICATION HARK 
- SEE NOTE II “ I 
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MOTES; Z~ 

1. INTTRPRETJERAWIMG IN ACCORDANCE WITH IIIL-D-70527 ZI“" _ : ... 

2. RFFER mWIRiNC. SCHEMATIC, NASA DRAWING MO. 10151 21. 

S.COUDOCIOR NO. SHALL BE MARKED ON EACH WIRE PER MDI0020I9. 

- SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERT “ - 

— TWO HUNCHES, MAXIMUM. SPIRALING OF THE MARKING IS ALLOWED. ; : 

* TWIST -CONDUCTORS IN ACCORDANCE WITH ND-1002031. 

5. CONNECT CONDUCTORS A25C AND A39C TO RESPECTIVE SHIELDS 
l?ER WIRING LEGEND) US1NG ITEM®. 
i AF°LY ITEMS®,®,© AND®T0lFAD5. 

7 SOLDER CONDUCTORS, P6R WlROlG LEGEND. WITH 5M G0WRP2, 

_ TER QQ^S-5IL PER MSFC - PR0C-15B. 

8. LACE CONDUCTORS, USING ITEM 7, IN ACCORDANCE WITH NDI0O2O32- 
5. PER FORM CONTINUITY CHECK. 

10. PLACE ITEMSiSb.Qt) AND ® OVER CONTACTS AND LEADS AND SHRINK. 

IL 5-RINK ITEM TO And IDENTIFY ASSEMBLY USING NASA DRAWING V40. 

Ri VI- ION LETTER AND MANUFACTURERS SYMBOL IN ACCORDANCE WITH ND I0p20l9. 
O.J0T Y ACCORDANCE WITH ND - ICOLO09, METHOD C. 

A DOTTING SHALL NOT INTERFERE WITH POLARITY SCREW OPERATION 
■ B. DOTTING SHALL COVER WIRE INSULATION FOR A MINIMUM OF I (8 INCH 

11. MAR'S REFERENCE DESIGNATIONS J/8 INCH HIGH IN ACCORDANCE WITH ' 
NC- 702019. 

»4. TER V NATE SHIELDED WIRE AS SHOWNJN DETAIL A . 

15. a S MBOL ON HARNESS INDICATES APPROXIMATE LOCATION OF 
_ SOLD -R SLEEVE. . _ 


NO LULU>S 
/n yel 

^~SZ 

*3 I 


WIRING LEGEWD- 

,.__T 


8I/2.1N. Jl-W 

r x. 


i 


--CAI4 _ 

1 A1S _ 

-ILAIG _ 

I-1ATT _ 

: -STB 

~ST9 _ 

_axp __ 

L—AH _ 

_7A21 _ 

A13 _ 

7524- ' 

A7B VEL 
A25A«« ICED" 
A15B**[ VEL~T 
A25C*A| | 

-A2G \ 

1527 
LA2B 

jgg f 


f Ji-R 
8'All 


2h IN. 1A2S-SHI& 
6 'AIN. Jl-n 
B Vi IN. J l-g 

8vim, ji-4 

8*418 Jl-r 


-REF r—REF 



3 Til) /4TIZ) 




-'TO 



137 


IDENTIFICATION MARK 
SEE NOTE II 
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-SEE NOTE 5 
TYP 
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BACK OVER JACKET 


DETAIL A 

SCALE;NONE 
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WIRING LEGEND 


I_ DESCRIPTION DATE APPROVAL 

" Htm_KC«.S *«.V C W»TH 5-i2-<4 

JfWlStO PtK.TOCT. 1*1^ ^ 


COLOR ‘Vfo. 
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**CONDUCTOR NUMBER FOR REFERENCE ONLY- WIRE 
TH5LL NOT BE MARKED. 


@ REPLACES REV C WITH CHORES 
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* PURCHASE ITEM-SEE SPECIFICATION 
I CONTROL DWG BEFORE ORDERING- 
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~ msULATIOW-SLEEVINGELECTRlCALHEAT SHRINKABLE 
" INSULATlON-SLE£:VlliG,EU&CTRlCAL.H£AT SHRiMKABLE 
~ INSULATION-SLEEVING, ELECTRICAL,HEAT SHRlMKABLc 
" ^^ ^JLLECTJP-.&YTgUPtt IU S lL POCrYMIEE CTPftB N 
~ jlgE.tLECT.TFE DCnCUCEP HELl PCXT \MlBE CTOlY) 

~ WlgE,EUBCY,TT:t EXTRUDED Iv^LPQC^VlWAOTX'Cr ) 
" TAPE, LACING ~ - 

" PLATE AMD Cu ll 1 _ , 

"T ERMINAL,LJG,CRIMP STYlE. COPPER 

~ CONNECTOR, ELECTRICAL - _ 

" CONNECTOR, ELECTRICAL __ 

~ CONNECTOR,ELECTRICAL,RE _ 

" CONNECTOR,ELECTRICAL.RECEPTACLE_ 


I LIST Of PARTS AND MATERIALS 

UNLESS OTHERWISE SPECIFIED g*£«fi 'WSTDUMEWT CWPOMT.W 
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MOTES: ~ 

' INTERPRET “DRAWfMG TN ACCORDANCE W' T H MIL-D-7052T- 

/ REFER TOJflRlNG 5CHEMATIC, NASA DRAWING NO. 10 151 2^. ~ “ 

3-CONDUCTOR NO. SHALL BE MARKED ON EACH WIRE PER ND- 1002019. 

: SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERT ~~ 

TWO Cn INCHES, MAXIMUM. 5P1RALING OF THE MARKING 15 ALLOWED. 

Sr. TWISTTdRDUCT6RS IN ACCORDANCE WITH ND-(00 2037- 

B.CONNECT CONDUCTORS A2SC AND A30C TO RESPECTIVE SHIELDS . 

CPER WIRING LEfiENDJ USING ITEM©, 
t. APPLY ITEMS gj3,®,(S) AND (S)TO L^ADS. 

SOLDER CONDUCTOkS, PCR WIRING LEGEND, WITH $N C.0WRP2, 

- :?ER Q<2-S-57L PER MSFC- PR0C-15S. 

IL LACE CONDUCTORS, USING ITEM 7, IN ACCORDANCE WITH ND-10O2O3Z 
-.PERFORM CONTINUITY CHECK. 

I f . PLACE ITEMS-iZD,® AND ® OVER CONTACTS AND LEADS AND SHRINK, 
i . SHRINK ITEM QD AND IDENTIFY ASSEMBLY USING NASA DRAWING NO. 

- REVISION LETTER AND MANUFACTURERS SYMBOL IN ACCORDANCE WITH ND 1002019. 

iX. POT lOiia^G'OOO CDNH*CTO«& PfcR NO 1002009,t^THOOC. PcfT kOUSW*-OOI CONNECTORS P« Ht>VOOl240. 

A. POTTING SHALL NOT INTERFERE WITH POLARITY SCREW OPERATION 

B. POTTING SHALL COVER WIRE INSULATION FOR A MINIMUM OF 1/8 INCH 
iL MARK REFERENCE DESIGNATIONS 1/8 INCH HIGH IN ACCORDANCE WITH 

ND-1002019. 

-.TERMINATE SHIELDED WIRE AS SHOW4LIN DETAIL A . ~ 

S.O SYMBOL CN HARNESS INDICATES APPROXIMATE LOCATION OF 
- SOLDER SLEEVE. _ 
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WIRING LEGEND 
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** CONDUCTOR NUMBER FOR REFERENCE ONLY- WIRE 
'SHALL NOT BE MARKED. 




SEE NOTE 5 
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* PURCHASE ITEM-SEE SPECIFICATION 
CONTROL DWG BEFORE ORDERING- 


REPLACES REV C WITH CH*M<*6S 
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" TERMINAL,LUG,CR:MP STYlE. COPPfcR 

" CONNECTOR, EwECTglCAL _ 

" CONNECTOR, ELECTRICAL _ 

" CON HECTOR ELECTRICAL. RECEPTACLE _ 

~ CONNECTOR.ELECTRICAL,RECEPTACLE_ 


LIST OF PARTS AND MATERIALS 
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MOTES' 

1. INTERPRET "DRAWING IN ACCORDANCE WITH MlL-D-70327 

2. REFER TQ.WIRING 5CHEMATIC, NASA DRAWING NO. 10 15122. 

3. CONDUCTOR NO. SHALL BE MARKED ON EACH WIRE PER MD-(002019. 

5PACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERT 

TWO 12) INCHES MAXIMUM. SPIRALING OF THE MARKING IS ALLOWED. 

A. TWIST CONDUCTORS IN ACCORDANCE WITH ND-100203X 
5 . CONNECT CONDUCTORS A25C AND A30C TO RESPECTIVE SHIELDS 
CPEF WIRING LEGEND* USING ITEM©. 

APPLY ITEMS LD,5D,C© AND Cg)TO LEAD5. 

SPCDER CONDUCTORS, PER WIRING LEGEND. WITH $N G0WRP2, 

PER GQ-S-57i PER MSFC - PROC-153. 

L/CE CONDU CTORS, USiMG ITEM 7, IN ACCORDANCE WITH ND-1002032 
PERFORM CCNTiNUjTT CHECK. 

p.ace items-uD.QS) and (3) over contacts and leads and shrink. 

<u SHRjNK HE./ LLj AND iDENTiFT ASSEMBLY USING NASA DRAVviNG NO- 

;EVi: ON L : T"“R AND MAN. FACTORrAS SYMBOL 'N ACCORDANCE NTH ND;0010!9. r . 

S2 POT I0IIS9G-0CC C>*MecTORS PfeR ND 1002009,METHODC. PCT IOU8*.-OOI COKNftCToRS NfeV002*40. (£/ 
A POTTING SHAcL NOT INTERFERE WITH POLARITY SCREW OPERATION 
B. P0 T T1M6 SHALL COVER WIRE INSULATION FOR A MINIMUM OP 1/8 INCH 
1*6. MARK REFERENCE DESIGNATIONS 1/8 INCH HIGH IN ACCORDANCE WITH 
ND- 002010. 

4. TERMINATE CHI ELDED W RE AS SHOWN IN DETAIL A . 

5. □ SYMBOL CN HARNESS INDICATES APPROXIMATE LOCATION OF 

SOLDER SLEEVE. . 
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_ REVISIONS 

^ SYM Inwtj DESCRIPTION DATE APmoF*!" 

0 D RfcF»LACE.S R^.V C W'TH s . r . u 

© __ *+ 

V] eeviseo 

REVISED PtR To*CHo <A »4f 

, G |REVISED PE-Tt^R j 


** CONDUCTOR NUMBER FOR REFERENCE ONLY- WIRE 
"SHALL NOT BE MARKED. 





REPLACES REV C WITH CHKMC^ES 
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4 PURCHASE ITEM -SEE SPECIFICATION 
CONTROL DWG BEFORE ORDERING. 
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~ CON HECTOR,ELECTR1GXL, RECEPTACLE 
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__ LIST OF PARTS AND MATERIALS 
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NOTES: 

I. INTERPRET DWG IN ACCORDANCE WITH M1L-D-TOS27. 
f.REFER TO WIRING DIAGRAM > NASA DW6 NO. IOIS122. 

S. SOLDER PER MSFC-PROC- 158 * USING TYPE SNGO WAR PZ PER GO'S* 511. 

4. LACE WIRES TOGETHER USING ITEM Q} PER MIL-3-51Z. FORM S OR Y 
LOCKSTlCH AT Vfe INCH SPACING. (MIN') 

5. MARK ELECTRICAL REFERENCE DESIGNATION PER NO 1002019- 

4. IDENTIFY USING NASA DWG NO. ,REVISION LETTER AND MANUFACTURERS 
SYMBOL IN ACCORDANCE WITH ND1002019. 

I. WIRE. ND1002105, 24- AWG,TYPE I, WHITE,34 FEET IN TOTAL LENGTH. 

SVJIRE ND1002105 Z2 AWG, TYPE I WHITE, A INCHES IN TOTAL LENGTH. 

5. WIRE 'ND1002105*,2AAWG TYPE 'sil - Z (WHITE') [BLUE, BROWN], IG INCHES IN TOTAL LENGTH. 
IQ. CONDUCTOR NO. SHALL BE MARKED ON EACH WIRE PER ND1002019. 

SPACING OR CONDUCTOR IDENTIFICATION SHALL BE EMERY TWO(Z) 

INCHES MAXI MUM,SPIRALING OF THE MARKINGS IS ALLOWED. 

II. TWISTED CONDUCTORS TO CONSIST OF THREE($ FULL TURNS PER 

INCH MINIMUM. 
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“ fK. INTERPRET DVs/G) IN ACCORDJLNCE PRESCRIBED WL-D-^IOBET 

B. SUPPLIER SHM-L CONFORM TO QUP\LITW ASSURANCE PROVISIONS 
1 SPECIFIED IN ND \ 013404 CLASS 3 

C. MARKING '• PAvCRAGES ANT? INTERNAL CONTAINERS SHALL BE 

; MARKED PER N\\L-STD-l2E> AND SHALL INCLUDE THE NASA DMG 
TtZUOTTOASH ViO. tiF A^N) AND" "REVISION LETTER ~NSANUFACTURER'S 

' name and part mo. . : - 

ZJNSPEjCTIONZ&NOl. acceptance._ 

• A. DIMENSIONS AS SPECIFIED . 

3. DESIGN REQUIREMENTS .. 

; A. MATERIAL*. BARIUM CROvjN C3LASS, TNPE STi- 514, GRADE AA 
_ IN ACCORDANCE WITH SPEC.JAN-G-04, PRECISION* ANNEALED 
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REQUIREMENTS 


1. GENERAL 


2. HUMIDITY: 


A. 

B. 

C. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 


SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND 1015404, CLASS 2. 


THE UNIT "SHALL BE TESTED FOR HUMIDITY 
RESISTANCE IN ACCORDANCE WITH MIL-STD-180, 
METHOD 507 AND FOUND CAPABLE OF MEETING THE 
FLEXIBILITY AND INSPECTION AND ACCEPTANCE 
REQUIREMENTS. 


3. 


PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-116, 
METHOD III. FLEXPRINT SHALL BE PACKAGED LAYING 
FLAT. THERE SHALL BE NO BENDS OR WRINKLES IN THE 
FLEXPRINT. 


2 . 


INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 

1. EXTERNAL DIMENSIONS AS SHOWN. 

B. ELECTRICAL REQUIREMENTS 

1. 


i 

2 . 


DIELECTRIC WITHSTANDING VOLTAGE: THE CIRCUIT 
SHALL BE TESTED IN ACCORDANCE UITH MIL-STD-202, 
METHOD 301 WITH 500 VOLTS DC APPLIED TO (1) 
ADJACENT CONDUCTORS " 

BETWEEN EACH CONDUCTOR AND THE OUTEIT SURFACE ' 

OF THE INSULATION CLOSEST TO THE .. 

CONDUCTOR. 


HIGH TEMPERATURE RESISTANCE: THE UNIT** SHALL BE 

TESTED FOR HIGH TEMPERATURE RESISTANCE WITH 
HIGHEST OPERATING TEMPERATURE OF 180TIN 
ACCORDANCE WITH MIL-STD-810, METHOD 501, 

AND FOUND TO MEET THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 

4. LQW TEMPERATURE RESISTANCE: THE UNIT T SHALL BE 

TESTED FOR LOW TEMPERATURE RESISTANCE WITH 
A LOWEST OPERATING TEMPERATURE OF -65*F IN 
ACCORDANCE WITH MIL-STD-810 (USAF) METHOD 502 
AND MEET THE FLEXIBILITY AND INSPECTION AND 
ACCEPTANCE REQUIREMENTS. 

5. 


6. 


INSULATION RESISTANCE: THE CIRCUIT SHALL BE 
TESTED IN ACCORDANCE WITH MIL-STD-202. METHOD 302, 
CONDITION B AT POINTS IDENTICAL TO THOSE STATED 
IN SECTION 2.B.1 ABOVE. 


7. 


CONDUCTOR RESISTANCE: THE RESISTANCE OF 
EACH CONDUCTOR SHALL BE LESS THAN .075 OHMS 


J 3. 


DESIGN REQUIREMENTS. 
A. MATERIAL - 


8. 


I. CONDUCTOR •• COPPER STRIP CONFORMING TO 

FEDERAL SPECIFICATION QQ-C-STG, 
, TEMPER HALF HARD. , 


a.THICKNESS* .0040 *.0004 »N. - 

7 b. VIIOTHr .031 * 005 IN. V ' ~ 

£. INSULATION* TEFLON FEP TVPE'A'OR EQUIVALENT IN 


TEWERATURE SHOCK*—rHE~UlH1T"~5HALL BE TESTED FOR 

TEMPERATURE SHOCK IN ACCORDANCE WITH MIL-STD-810 
(USAF) METHOD 503 AND MEET THE FLEXIBILITY AMD 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 

TEMPERATURE - ALTITUDE: THF UNIT SHALL BE TESTED FOR 
TEMPERATURE-ALTITUDE RESISTANCE (CYCLING) IN 
ACCORDANCE WITH MIL-STD-810 (USAF). METHOD 504 
FOR EQUIPMENT CLASS 2 AND MEET THE FLEXIBILITY 
AND INSPECTION AND ACCEPTANCE REQUIREMENTS. 

LOW PRESSURE: THE UNIT! SHALL BE TESTED FOR LOW PRESSURE 
RESISTANCE IN ACCORDANCE WITH MIL-STD-810 (USAF) 

METHOD 500 WITH A LOW PRESSURE OF iff* MM HG AND 
MEET THE FLEXIBILITY AND INSPECTION AND ACCEPTANCE 
REQUIREMENTS. 

SUNSHINE RESISTANCE: TREnTNIT^SHALL BE TESTED FOR SUNSHINE 
RESISTANCE IN ACCORDANCE WITH MIL-STD-810 (USAF) 

?SI H 22.l2S. flND MEET THE flexibility and inspecti6n 

AND ACCEPTANCE REQUIREMENTS. 

LOW PRESSURE - SOLAR ENERGY RES!STANCEr*'THE~ J UNTT~ _ SHALL BE 
TESIED.FOR LOW PBESSURE AND SOLAR ENERGY RESISTANCE 
IN ACCORDANCE WITH MIL-STD-810, METHOD 517 AND MF C T 
FLEXIBILITY AND INSPECTION AND ACCEPTANCE REQUIREMENTS. 


COMFORMITV VJ1TH ASTM SPECIFICATION 
DEIKe-GET. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN NO 1002034 


B. 


a. THICKNESS ‘ BASE - .OOSO ±.0005 l - L 

COVER COAT - .OQSO *.0005. * 

b. PEEL. STRENGTH * 5 POUNDS/INCH WIDTHOF CONDUCTOR MINIMUM. 
ENVIRONMENTAL. REQUIREMENTS 

I. FUEXIB1UTV » THE UNIT (EXCLUDING THE FASTENER AREA AT ENDS') 
BENT \80* AROUND A Z' INCH MANDREL BOTH BEFORE 
AND AFTER ALL. TESTS SPECIFIED ON THIS DRAWING 
WITHOUT TAKING A PERMANENT SET. 
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REVISIONS 


o 3 / yx 


DATS I APPROVAL 


REV15^tJ“PCTT~ r 
TDRR h40«._ OSn'*-’ 




PER TDRR i 


REQUIREMENTS 


C. ENVIRONMENTAL REQUIREMENTS 


1. GENERAL 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BT MIL-D-70J27. 


B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND 1015404, CLASS 2. 


1. HUMIDITY: THE UNIT ’ SHALL BE TESTED FOR HUMIDITY 
RESISTANCE IN ACCORDANCE WITH MIL-STD-180, 
METHOD 507 AND FOUND CAPABLE OF MEETING THE 
FLEXIBILITY AND INSPECTION AND ACCEPTANCE 
REQUIREMENTS. 


C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-11B, 

METHOD III. FLEXPRINT SHALL BE PACKAGED LAYING 
FLAT. THERE SHALL BE NO BENDS OR WRINKLES IN THE 
FLEXPRINT. 

INSPECTION AND ACCEPTANCE 

A. - MECHANICAL REQUIREMENTS 

- 1. PARIS mL& HfcNIlHtD WtIH NfcAOGND. LATEST REV. LETTER & IVORS. ItENT. PER 

' 2. EXTERNAL DIPENSI06 AS SKWL 

3, Tin .005 MAX WITH SN60 WRP-2, QQ-S-571 SOLDER IN ACCORDANCE 

4. THECIRCUIT SHALL HAVE .010 MIN INSULATION BETVEEN EYELETS. 

B. ELECflUCAL REQUIREMENTS 

1. DIELECTRIC WITHSTANDING VOLTAGE: THE CIRCUIT 
SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-202, 

METHOD 301 WITH 500 VOLTS DC APPLIED TO (1) 

ADJACENT CONDUCTORS .ANECCZy • “ 

BETWEEN EACH CONDUCTOR AND THE OUTEIT SURFACE 
OF THE INSULATION CLOSEST TO THE 
CONDUCTOR. LEAKAGE SHALL NOT EXCEED 1 MILLIAHP. 


2. HIGH TEMPERATURE RESISTANCE: *THE"UNIT:: SHALL BE 

TESTED FOR HIGH TEMPERATURE RESISTANCE WITH 
HIGHEST OPERATING TEMPERATURE OF 180*FlN 
ACCORDANCE WITH MIL-STD-810, METHOD 501, 

AND FOUND TO MEET THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 


MJ10Q2D19. 


3.LOU TEMPERATURE RESISTANCE: THE UNIT T SHALL BE 


WITH MSFC-PRQC 158. 


TESTED FOR LOW TEMPERATURE RESISTANCE WITH 
A LOWEST OPERATING TEMPERATURE OF -B5*F IN 
ACCORDANCE 'WITH HiL-STu-otG (U3AF) METHOD 502 
AND MEET THE FLEXIBILITY AND INSPECTION AND 
ACCEPTANCE REQUIREMENTS. 


4. TEH»ERATURE SHOCK: THE UNIT' /SHALL BE TESTED FOR 

TEMPERATURE SHOCK IN ACCORDANCE WITH MIL-STD-810 
(USAF) METHOD 503 ANO MEET THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 


2. INSULATION RESISTANCE: 100 MEGOfl MIN. THE CIRCUIT SHALL BE 
TESTED IN ACCORDANCE WITH MIL-STD-202. METHOD 3027 
i CONDITION B AT POINTS IDENTICAL TO THOSE STATED 
i IN SECTION 2.B.1 ABOVE. 


TEMPERATURE - ALTITUDE: "THF~UN17T SHALL BE TESTED FOR 
TEMPERATURE-ALTITUDE RESISTANCE (CYCLING) IN 
ACCORDANCE WITH MIL-STD-810 (USAF), METHOD 504 
FOR EQUIPMENT CLASS 2 AND MEET THE FLEXIBILITY 
AND INSPECTION AND ACCEPTANCE REQUIREMENTS. 


6. LOW PRESSURE:^ 


BE TESTED FOR LOU PRESSURE 


3." CONDUCTOR RESISTANCE '• THE RESISTANCE OF 

EACH CONDUCTOR SHALL BE LESS THAN, Gf00 OHMS 
.AFTER STIPULATION' 3.BTT I 

-\ J 3. DESIGN REQUIREMENTS _ , ■ 


RESISTANCE IN ACCORDANCE WITH MIL-STD-810 (USAF) 
METHOD 500 WITH A LOU PRESSURE OF iff* MM HG AND 
MEET THE FLEXIBILITY ANO INSPECTION AND ACCEPTANCE 
REQUIREMENTS. 


MATERIAL 

I. CONDUCTOR •• COPPER STRIP CONFORMING TO 

FEDERAL SPECIFICATION OQ-C-ST6, 
. , TEMPER HALF HARD. . 


7. SUNSHINE RESISTANCE:. THErJUNTTT SHALL BE TESTED FOR SUNSHINE 
RESISTANCE IN ACCORDANCE WITH MIL-STD-810 (USAF), 
METHOD 505 AND MEET THE FLEXIBILITY AND INSP<ECT|6 n 
ANO ACCEPTANCE REQUIREMENTS. 


a. THICKNESS * .0040 *.0004 IN. 


8. LOW PRESSURE - SOLAR ENERGY REStSTANCEr’THE-TJNTrrSHALL BE 
TESIID.FOR LOW PBESSURE AND SOLAR ENERGY RESISTANCE 
IN ACCORDANCE WITH MIL-STD-810, METHOD 517 ANO MEET 
FLEXIBILITY AND INSPECTION ANO ACCEPTANCE REQUIREMENTS. 


b. VIIDTHI .031 ± 005 IN. 


£. INSULATION* TEFLON FEP TYPE A"OR EQUIVALENT IN 
i. CONFORMITY VQ1TH ASTM SPECIFICATION 

DCIIG-GET. ^ 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 


<1. THICKNESS » BASE - .0050 ±.0005 . w ^ 
COVER COAT - .0050 t.OOOS. 


b PEEL STRENGTH.? 5 POUNOS/lNCH VHOTHOF CONDUCTOR MINIMUM. 


FLEXIBILITY* THE UNIT (EXCLUDING THE FASTENER AREA AT ENDS') 
BENT 180* AROUND A E' INCH MANDREL BOTH BEFORE AND AFTER 
COMPLETION OF ALL TESTS SPECIFIED ON THIS DRAWING WITHOUT 
TAKING A PERMANENT SET. 
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REQUIREMENTS 

1. GENERAL 1. HUMIDITY 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 

PROVISIONS SPECIFIED IN ND 1015404, CLASS 2. 2. HIGH TEM 

C. PACKING AND SHIPPING IN ACCORDANCE WITH MIL-P-11G, 

METHOD III. FLEXPRINT SHALL BE PACKAGED LAYING 
FLAT. THERE SHALL BE NO BENDS OR WRINKLES IN THE 
FLEXPRINT. 

2. INSPECTION AND ACCEPTANCE , . T|rMB 

a McrunMirw- pcmn 3.LPVI TEMP 

’t. FARTS Mil tC&flFiafwilH NASA OS NO. LATEST BEV. LETTER & MTSRS. 1 1 CENT. P® MU002019. 

’ 2. EXTBWL DIW6I0NS AS SHOW. , 

3 TIN 003 MAX WITH SN60 WRP-*, QQ-S-571 SOLDER IN ACCORDANCE WITHMSFC-FROC 15B. 

4. TIE CIRCUIT SHALL HAVE 010 MIN INSULATION BETVEEN EYELETS. 

B. ELECtR^CAL REQUIREMENTS 

1. DIELECTRIC WITHSTANDING VOLTAGE: THE CIRCUIT 4. TEIfERAT 

SHALL BE TESTED IN ACCORDANCE WITH MIL-STD-202, 

METHOD 301 WITH 500 VOLTS DC APPLIED TO (1). 

ADJACENT CONDUCTORS . AUQ (2) • cimc(lrc 

BETWEEN EACH CONDUCTOR AND THE OUTEIT SURFACE 5 TEM pr R » 1 

OF THE INSULATION CLOSEST TO THE 5. TEMPERA1 

CONDUCTOR. LEAKAGE SHALL NOT EXCEED 1 MILLIAMP. 

2. INSULATION RESISTANCE: 100 MEGOfiMIN^^THE CIR^IT SHflLL BE 
TESTED IN ACCORDANCE WITH MIL-STD-202, METHOD 302, 

CONDITION B AT POINTS IDENTICAL TO THOSE STATEO , iou ppc« 

IN SECTION 2.B.1 ABOVE. ^ 

3. CONDUCTOR RESISTANCE • THE RESISTANCE OF 

EACH CONDUCTOR SHALL BE LESS THAN, »T00 OHMS _ 

_... ■ ,... ** AFTER STIPULATION < 3.B.Y . -- -j jjjhsh J NE 

'3. DESIGN REQUIREMENTS ^--- 

A. MATERIAL 

1. CONDUCTOR • COPPER STRIP CONFORMING TO 8. LOW PRE! 

FEDERAL SPECIFICATION oq-c-stg, 

. TEMPER HALF HARD. 

a. THICKNESS 4 .0040 *.0004 IN. 

b. VIIDTH I .031 * 005 IN. n ^ , 

£. INSULATION* TEFLON FEP TYPE "A’OR EOUNALENT IN 

CONFORMITY VQITH ASTM SPECIFICATION _ 

DEHG-GET. 

<x. THICKNESS « BASE - .OOSO ±.0005 . ' *- 

COVER COAT - .OOSO *.0005. 

b PEEL STRENGTH,? .5 POUNDS/lNCH VIIDTH OF CONDUCTOR MINIMUM. 


C. ENVIRONMENTAL REQUIREMENTS 

1. HUMIDITY: THE UNIT ' r 'SHALL BE TESTED FOR HUMIDITY 

RESISTANCE IN ACCORDANCE WITH MIL-STD-180, . 
METHOD 507 AND FOUND CAPABLE OF MEET. :G THE 
FLEXIBILITY AND INSPECTION AND ACCEPTANCE 
REQUIREMENTS. 

2. HIGH TEMPERATURE RESISTANCE: THE UNTTT SHALL BE 

TESTED FOR HIGH TEMPERATURE RESISTANCE WITH 
HIGHEST OPERATING TEMPERATURE OF 180 TIN 
ACCORDANCE WITH MIL-STD-810, METHOD 501, 

AND FOUND TO MEET THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 

3. LOW TEMPERATURE RESISTANCE: THE UNIT T SHALL BE 

MJ1GQ2019. TESTED FOR LOW TEMPERATURE RESISTANCE WITH 

A LOWEST OPERATING TEMPERATURE OF -65°F IN 
WI1HMSFC-FROC 15B. ACCORDANCE WITH MIL-STD-810 (USAF) METHOD 502 

AND MEET THE FLEXIBILITY AND INSPECTION AND 
ACCEPTANCE REQUIREMENTS. 


4. TEMPERATURE SHOCK: ~TH r TTJT'TIT’" SHALL BE TESTED FOR 

TEMPERATURE SHOCK IN ACCORDANCE WITH MIL-STD-810 
(USAF) METHOD 503 AND MEET THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 

5. TEMPERATURE - ALTITUDt: THE - UFIITT'SHALL BE TESTED FOR 

. TEMPERATURE-ALTITUDE RESISTANCE (CYCLING) IN 
ACCORDANCE WITH MlL-ST0-8.0 (USAF). METHOD 504 
FOR EQUIPMENT CLASS 2 AND MEET THE FLEXIBILITY 
AND INSPECTION AND ACCEPTANCE REQUIREMENTS. 

b. LOW PRESSURE: T H E :U NTT~SHALL BE TESTED FOR LOW PRESSURE 
RESISTANCE IN ACCORDANCE WITH MIL-STD-810 (USAF) 

METHOD 500 WITH A LOW PRESSURE OF 10? MM HO AND 
MEET THE FLEXIBILITY AND INSPECTION AND ACCEPTANCE 
REQUIREMENTS. 

7. SUNSHINE RESISTANCE: THE"UNIT" SHALL BE TESTED FOR SUNSHINE 

RESISTANCE IN ACCORDANCE WITH MlL-ST0-81Q (USAF). 

METHOD 505 AND MEE’’ THE FLEXIBILITY AND INSPECTION 
AND ACCEPTANCE REQUIREMENTS. 

8. LOW PRESSURE - SOLAR ENERGY RES I STANCE THE" 'U'NTTTSHALL BE 

TESIED FOR LOW PBESSURE AND SOLAR ENERGY RESISTANCE 
IN ACCORDANCE WITH MIL-STD-810, METHOD 517 AND MEET 
FLEXIBILITY AND INSPECTION AND ACCEPTANCE REQUIREMENTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN NO 1002034 


FUE.XIB1UTV * THE UNIT (EXCLUDING THE FASTENER AREA AT ENDS') 
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COMPLETION OF ALL TESTS SPECIFIED ON THIS DRAWING WITHOUT. 
•TAKING A PERMANENT SET. 
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_7«PERFORM CONTINUITY CHECK. ___ _ 77 

7-I.'PLACE ITEM 13 OVER CONTACTS AND LEADS AND SUQIKUC..7I. 7.7.7 WZ 
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\. INTERPRET DWG IN ACCORDANCE VJITH MIL-D-10321. 

£. REFER TO WIRING SCHEMATIC ORA^/INQ NO.tOtSHl. 

3. TWIST CONDUCTORS IK ACCORDANCE W \TH _ ^ 

ND- looto 3 2. . (£7) 

4. APPLY ITEM 13 TO LEADS. . 'ey 

5-501DEC CONDUCTORS PEC WIPING LEGEND ,WITH SttGOWCPI, ~ “ 

PEC QQ-S-37,, PEP MSF>DQ0C-I58. 

“6-UCE CONDUCTORS, US'NG iTEM 12, IN ACCORDANCE WITH NDI002032. - 
.7.PECPOCM CONTINUITY C-IECK. 

B-PLKCE ITER 13 OVER CONT\CTS AND LEADS AND SHRINK. 

9.POT IN ACCORDANCE WITH NDIQ02009, METHOD C. 

A. DOTTING SHALL NOT INTEDFEQE WITH POLARITY SCREW OPERATION - 

B. DOTTING SMALL COVER WIRE INSULATION FOQ A MINIMUM OF 1/8 INCH. 


g soGiioi 


VJIRING LEGEND 


COKE©. 

KAO. 

COLOR 

\TtM tTOTMuA 

Kio. FROM 

TO 

_C±_. 

BLUE 

BS-P4 

31-A 

! ce 

YELLOW 

B3-P2 

31-B 

C3 

RED 

B3-P1 

37-C 

C4 

black 

B3-P3 

31- D 

cs 

GfcCEKl 

GREEK 

ll-E 

CG 

WHITE 

white 

11-F 


_ REVISIONS 

_ DESCRIPTION _ DATE APPROVAL 

REVISED PEC TDM */i4/ A .s 

NO. 08 4*7 (o __LZL. 

REVISED PER TDRR 
NO- OSOfcS_ _ _ 


SEE KOTEl2-( 2 


SEE NOTE 12 


SEE _ 
NOTE l3-( if 




SEE <3 
MOTE 11 N —' 


MARK FARStDE— 
_ SEENOTE K> 


arr 


l£ MOTE <b 


© 

-BEE HOTE SO 


*17 


SEE MOTE 10 . 

<g) 


STATOR LEADS- 


]4_ 2_ I0I2II8 

13 <o -A 10)0490-060 
12 AR » IQUT53 
II G NAS I35ECQ4LHO 
10 8 NASI352C02LLG 


263569000701 


2 NASI I352C02LL4 


SECTION! AA 
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10. MKRK PEF. DESIGNATIONS 1/8 INCH HIGH IN ACCOQDMCE WITH ND-\0(y20l9. 

11. ITEM NO. 3 (RESOLVED) ROTOR AND STATOR TO BE KEPT AS A MATCHED 
PAD. DEFER TO DDAWING NO. 10II19T FOR ROTOR ASSEMBLY. 
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I0II88A FOQ CORRESPONDING RESOLVER ROTOR DIMENSION V” ^ 

TO BE EQUAL TO BE EQUAL TO 0-014 ±.0l3+'t". ” ' 

13. SCREW TORQUE REQUIREMENTS FOR ITEM II TO BE 4.5 IN- LBS±10% 
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NOTES: 

1. INTERPRET OV1G IM ACCORDANCE WITH M!L-D-T032“T. 

2. RF PER TO VJIRlMG SCHEMATIC NASA DR AW INC* NO.tOlBlll. 

*5. T' 1ST CONDUCTORS IN ACCORDANCE W\TH -_ ^ 

N )-looto32., Sj) 

4 .1 c ^LY ITEM 13 TO LEADS. 

5- 5C -DEC CONDUCTORS PED WIRING LEGEND ,WITH SnOOWGPZ., 7. ~ ~ 

Pi 3 QQ-S-57,, PEP MSF:-DCOC-I^0. 

~f • L \CE CONDUCTORS* US'NG iTE Ml 2, IN ACCORDANCE WITH ND1002032. 

.7-PERFORM CONTINUITY CHECK. 

B-XM1E ITEM 13 OVED CONTACTS AND LEADS AND SHRINK. 

" 9.POT IN ACCORDANCE WITH NDIQ02009, METHOO C. 

A. DOTTING SHALL NOT INTEDFEDE WITH POLAQITY SCREW OPERATION - 

B. DOTTING SHALL COVER WIDE INSULATION FOD A MINIMUM OF 1/8 INCH. 
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SECTION AA 


VIEW WITH LAMP COMER PLATE (ITEM Go} 
REMOVED 


10. MKQK PEF. DESIGNATIONS 1/8 INCH HIGH IN 4CC0QD4NCF WITH NDMOOSOlQ. 

11. ITEM NO. 3 (CESOLVEC) ROTOR AND STATOR TO BE KEPT AS A MATCHED 
PAD. REFER TO DRAWING NO- 1011191 FOR ROTOR ASSEMBLY. 

ft. SELECT SPACER BY REFERENCE TO DIMENSION V FROM ASSEMBLY <0 
1011889 FOR CORRESPONDING RESOLVER ROTOR DIMENSION "D" . ^ 

TO BE EQUAL TO BE EQUAL TO 0-014 ±.0l3 +'t". 

13. SCREW TOQQUE DEQUDEMENTS FOR ITEM II TO bE 4.6 !K|.LBS-MO%. 
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NOTES: 

» INTERPRET DWG IN ACCORDANCE VilTR MIL-D-1032T. 

REFER TO WIRING SCHEMATIC DWG. 1015122. ' 

VTEM NO. “a (RESOLVER^ ROTOR * STATOR TO BE KEPT AS 
A MATCHED PAIR, REFER TO DNS IOI HOT FOR ROTOR ASSV. 

4. UACE WIRES |H ACCORDANCE WITH H O 1002032. USWGi \OV\TST>0TEM \2) 
7 5. SOLDER WIRES IN ACCORDANCE WITH MSFC-FP0C-I58, 

_ USING TTPE SNS0WARP2 SOLDER PER QQ-S-571. 

G. ASSEMBLE PER ATP 101190©. 
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8.TWISTED CONDUCTORS TO CONSIST OF FOUR£4) FULL TURNS 
I PER INCH MINIMUM. 
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REQUIREMENTS: 

1. OENERAL 

A. INTERPRET DRAWIKO IE ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURARCB PROVISIONS 
SPECIFIED IR HD 1015404, CLASS 2. 

C PACKING AMD SHIPPING IN ACCORDANCE VMTH HIL-P-HG, METHOD HI 

D. CHARACTERS TO BE ^ HIGH IN ACCORDANCE VlVTH MDV0020IS. 

2. IHSPBCTIOH AND ACCEPTAHCE 

A. MECHANICAL REQUIRatENTS 

1. EXTERNAL DIMEHSIOIS AS SHOVE. 

2. INTStEAL DIMENSICRS AS FOLLOWS! 

A. IN ALL SECTIONS OF THE FLEX PRINT THE DISTANCE PROM 
THE EDOE OF THE END CONDUCTORS AND THE CLOSEST EDGE 
OF THE FLEX PRINT SHALL BE OREAT® THAN .010 IN. AS 
SHOWN IN FIGURE 1. 

b. IN THE 2 FLEXPRINT AREAS MARKED "A", THE CLOSEST 
APPROACH OF A CONDUCTOR TO THE CLOSEST FLEXPRINT 
EDGE IS TO BE A MINIMUM OF .030 IN. AS SHOWN XI 
FIGURE 2. 


•. THE MIDDLE ROW OF FINS Of J»WBCTO JS 

NOT BE CONNECTED TO THE FLEXPRINT AND SHALL HMAIf 

4. cScTbRS ARC SOLDC8& * CO00CCVX 009** "** '**'**' 

«. THE POTTING OF THE FLEXPRINT-CONNECTOR AREAS SHALL 


f. toe POTT I N G SHALL COVER THE OUTSIDE SURFACES OP 
BOTH THE CONNECTOR BASfc AND FV-tlPffmT 
~ WSOLKTVOK COM'S. THE POTTING SHAVJL CCtfM 
I THE PLRXPRINT INSULATION COATS FOR K 
NUNMUKA DISTANT OF l/% \MCH 

B. ELECTRICAL REQUIREMENTS 


1. DIELECTRIC WITHSTANDING VOLTAGE: THE CIRCUIT SHALL BE 
TESTED IN ACCORDANCE WITH MIL-STD-202, METHOD 301 WITH 
500 VOLTS DC APPLIED TO (1) ADJACEMT CONDUCTORS AT 
THEIR QIDS, AMD (2) BETWEEN EACH CONDUCTOR AND THE 
OUTER SURFACE OF THE INSULATION CLOSEST TO THE CONNECTED 
CONDUCTOR. 


2. INSULATION RESISTANCE: THE CIRCUIT SHALL BE TESTED IE 
ACCORDANCE WITH MIL-STD-202, METHOD 302, CONDITION B 
AT POINTS IDENTICAL TO THOSE STATED IN SECTION 2.B.1 ABOVE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 


TO.TB3B1 


V A 0 6110 I 


<3 


DESIGN REQUIREMENTS 

A. MATERIAL 

1. CONDUCTOR: COPPER STRIP CONFORMING TO FEDERAL SPECIFICATION 
QQ-C-576. V4A0.F v%*RO 

I. THICKNESS .00401.0004 IE. 
b. WIDTH: AS SHOWN IN FIGURE 1. 

2. INSULATION: E. I. DUPONT TEFLON FEF TYK "A" OR EQUIVALENT UJ CONFORMITY 
WITH ASTM SPECIFICATION D2116-62T 

a. THICKNESS: .00501.0005 

b. FEB, STRENGTH: 5 POUND/INCH WIDTH OF CABLE, 

3. POT USING GENERAL ELECTRIC RTV-11 SILICONE RUBBER, OR e0U|y«a.m»4T. 

B. ENVIRONMENTAL REQUIREMENTS 

1. FLEXIBILITY: THE CIRCUIT SHALL BE CAPABLE OF BEING BENT 
1P0° AROUND A 3/A INCH MANDREL BOTH BEFOPE AND APT® ALL 
TESTS SPECIFIED ON THIS DRAWINO >*/\TV40\TT TMOMC# /k 
rHRMKNCLN'T SCT 

2. HUMIDITY: THE CIRCUIT SHALL BE TESTED FOR HUMIDITY 
RESISTANCE IN ACCORDANCE WITH MIL-STD-RlO, METHOD 50? 

AND POUND CAPABLE OF MEETING THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 

3. NIGH TENFERATUPE RESISTANCE: THE CIRCUIT SHALL BE TESTED 
FOR HIGH TEMPERATURE RESISTANCE WITH RIOHEST OPERATING 
TOIPIWATURB OF lflO # F IN ACCORDANCE WITH MIL-STD-*10, 

METHOD 501, AID FOUND TO MEET THE FLEXIBILITY AND 
INSPECTION AMD ACCEPTANCE REQUIREMENTS. 

4. LOW TEMPERATURE RESISTANCE: THE CIRCUIT SHALL BE TESTED 
FOR LOW TEMPERATURE RESISTANCE WITH A LOWEST OP® ATI NO 
TEMPTOATURE OF -65*F IN ACCORDANCE WITH MIL-STD-810 (USAF) 

METHOD 502 AND MBST THE FLEXIBILITY AID INSfBCTION AMD 
ACCEPTANCE RKQUIRBmiS. 

5. TEMPERATURE SHOCK: THE CIRCUIT SHALL BE TESTED FOR 

TH PtRATURE SHOCK IN ACCORDANCE WITH MIL-STD-810 (USAF), 

METHOD 503 AND MEET THE FLEXIBILITY AID INSPECTION AND 
ACCEPTANCE RBQUIREPENTS. 

6. TEMPERATURE - ALTITUDE: THE CIRCUIT SHALL BE TESTED FOE 
TEMP® A TORE-ALTITUDE RESISTANCE (CYCLINO) IN ACCORDANCE 
WITH MIL-STD-810 (USAF), METHOD 504 FOR EQUIPMENT CLASS 2 
AND MEE T THE FLEXIBILITY AND INSPECTION AND ACCEPTANCE 
REQUIREMENTS. 

7. LOW PRESSURE: THE CIRCUIT SHALL BE TESTED FOR LOW PRESSURE 
RESISTANCE IN ACCORDANCE WlTH MTL-STD-RlO (USAF), METHOD 500 
WITH A LOW PRESSURE OF 1<P MM Hg AND MEET THE FI2XIBILITT 
AND INSPECTION AND ACCEPTANCE REQUIREMENTS. 

8. SUNSHINE RESISTANCE: THE CIRCUIT SHALL BE TESTED FOR 
SUNSHINE RESISTANCE IN ACCORDANCE WITH MIL-STD-*10 (USAF), 

METHOD 505 AND MEET THE FLEXIBILITY AND INSPECTION AND 
ACCEPTANCE REQUIRBU3ITS. 

9. LOW PRESSURE - SOLAR ENERGY RESISTANCE: THE CIRCUIT SHALL 
BE TESTED FOR LOW PRESSURE AND SOLAR ENERGY RESISTANCE IN 
ACCORDANCE WITH MIL-STD-810, METHOD 517 AND MEET THE 
FLEXIBILITY AND INSPECTION AND ACCEPTANCE REQUIRWENTS. 


REVISIONS 


37^ 


ntmiwiow 


OATK | A^PROVAl 


REVISED PER TDRR 




A3 
















NEXT ASSY 

USED ON 

| APPLICATION | 


85SSGSOOSOO 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE M INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES | 

- y^2. *.ooS - A*- 

DO NOT SCALE THIS DRAWING 


MATERIAL 

SEE NOTE SA 


| HEAT TREATMENT 


QTY PART OR NOMENCLATURE OR FIND 

REQO IDENTIFYING NO. DESCRIPTION NO. 

LIST OF MATERIALS 

M 1 T 

INSTRUMENTATION LAS 
Camniom. mam 

MM M CMTBACT 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

DRAWN C A2ZO DATE/// C3 

A POPOV Al 17& 

FLEXPRINT £ CONNECTOR 
ASSEMBLY OF(SXT) 

SOURCE CONTROL DRAWING 


NASA APPROVAL 

CODE IOENT NO. 

SIZE NASA DRAWING NO. 

D 1011907 

MIT APPROVAL ^ l/rfO 

SCALE Ji , 

WT | SHEET 2, Of 2. 


■-Ml 

































































































































Z. 06 M 0 J 


REQUIREMENTS: 

1. OKRERAL 

A. INTERPRET DRAWIKO IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BT MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C PACKING AMD SHIPPING W ACCORDANCE VHTH MIL-P-IIG, WE 


SPECIFIED IN ND 101i>4U4» c. _^ 

C PACKING AMD SHIPPING IN ACCORDANCE VHTH MU.-P-HG, METHOD III 
d: CHARACTERS TO BE high in accordance VIVTH MO V0020IS. 

2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 

1. EXTERNAL DIMENSIONS AS SHOWN. 

2. INTOWAL DIMENSIONS AS FOLLOWS: 

«. IN ALL SECTIONS OP THE FLEXPRINT THE DISTANCE FROM 
THE EDGE OP THE END CONDUCTORS AND THE CLOSEST EDGE 
OP THE FLEXPRINT SHALL BE OREATHI THAN .010 IN. AS 
SHOW IN PI (JURE 1. 

b. IN THE 2 FLEXPRINT AREAS MARKS) "A", THE CLOSEST 
APPROACH OP A CONDUCTOR TO THE CLOSEST FLEXPRINT 
EDGEIS TO BE A MINIMUM OF .030 IN. AS SHOW IN 
FIGURE 2. 

«. THE MIDDLE ROW OF FINS ON 3 ROW CONVECTORS SHALL 
NOT BE CONNECTED TO THE FLEXPRINT AND SHALL REMAIN 

*. ^Skiwts **£ » comment *•» k* 

C THE POTTING OF THE FLEXPRINT-CONN ECTOR AREAS SHALL 
’ NOT INTERFERE WITH POLARITY SCREW OPERATION. 

I. THE POTTING SHALL COVER THE OUTSIDE SURFACES OF 
BOTH THE CONNECTOR BASE. AND F VEX PRINT 
IMSULKTVGK COAT*. THE POTTING SHftU. COVER 
THE FLEXPRINT INSULATION COATS FOR A 
lAINMOKA DISTANCE OF l/% INCH 

B. ELECTRICAL REQUIR&ENTS 

1. DIEI£CTRIC WITHSTANDING VOLTAGE: THE CIRCUIT SHALL BE 
TESTED IN ACCORDANCE WITH MIL-STD-202, METHOD 301 WITH 
500 VOLTS DC APPLIED TO (1) ADJACENT CONDUCTORS AT 
THEIR HMDS, ANT) (2) BETWEOT EACH CONEWCTOR AND THE 
OUTER SURFACE OF THE INSULATION CLOSEST TO THE CONNECTED 
CONDUCTOR. 

2. INSULATION RESISTANCE: THE CIRCUIT SHALL BP TESTED IN 

ACCORDANCE WITH PIL-STD-P02, METHOD 302, CONDITION B _ 

AT POINTS IEBNTICAL TO THOSE STATED IN SECTION 2.B.1 ABOVE. 


3. DESIGN REQUIREMENTS 
A. HATHIIAL 

1. CONDUCTOR: COPPER STRIP CONFORMING TO FEDERAL SPECIFICATION 
qq-c- 576 . half **«*<> 

• . THICKNESS .004.01.0004 IN. 
b. WIDTH: AS SHOWN IN FIGURE 1. 

2. INSULATION: I. I. DUPONT TEFLON PEP TYPE "A* Ofl EQUIVALENT IN CONR>*M»TY 
WITH ASTM SPECIFICATION D2116-62T 

a. THICKNESS: .00501.0005 

b. PEtt STRENGTH: 5 POUNDAR<* W C*BLE-* Mlbl- 

3. POT USING GENERAL ELECTRIC HTV-11 SILICONE RUBBER, OR e9Vnyjo.tMT. 

E. ENVIRONMENTAL REQUIREMENTS 

1. FLEXIBILITY: THE CIRCUIT SHALL BE CAPABLE OF BEING BENT 
1P0° AROUND A 3/fi INCH MANDREL BOTH BEFOPE AND AFTER ALL 
TESTS SPECIFIED ON THIS DRAWINO VATVAOUT TXKIHG A* 

PER NAAN EtsJT StT _ 

2. HUMIDITY: THE CIRCUIT SHALL BE TESTED FOR HUMIDITY 
RESISTANCE IN ACCORDANCE WITH MIL-STD-filO, METHOD 507 
AND FOUND CAPABLE OF MEETING THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE PBCUIRafENTS. 

3. HIGH TEMPERATURE RESISTANCE: THE CIRCUIT SHALL BE TESTED 
FOR HIGH TEMPERATURE RESISTANCE WITH HIGHEST OPERATING 
TEMPERATURE OF 180®F IN ACCORDANCE WITH MIL-STD-*10, 

METHOD 501, AND FOUND TO MEET THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 

k. LOW TEMPERATURE RESISTANCE: THE CIRCUIT SHALL BE TESTED 
FOR LOW TEMPERATURE RESISTANCE WITH A LOWEST OPERATING 
TEMPERATURE OF -65®F IH ACCORDARCE WITH MIL-STD-010 (USAF) 

METHOD 502 AND MffiT THE FLEXIBILITY AND INSPECTION AND 
ACCEPTANCE REQUIRBOTS. 

5. TEMPERATURE SHOCK: THE CIRCUIT SHALL BE TESTED FOR 

TEI PiiRATURE SHOCK IN ACCORDANCE WITH MIL-STD-810 (USAF), 

METHOD 503 AND MEET THE FLEXIBILITY AND INSPECTION AID 
ACCEPTANCE REQUIREMENTS. 

6. TEMPERATURE - ALTITUDE: THE CIRCUIT SHALL BE TESTED FOR 
• TEMPPR A TORE-ALTITUDE RESISTANCE (CYCLING) IN ACCORDANCE 

WITH MIL-STD-010 (USAF), METHOD 504 FOR EQUIPMENT CLASS 2 
AND MEE T THE FLEXIBILITY AMD INSPECTION AND ACCEPTANCE 
REQUIREMENTS. 

7. LOW PRESSURE: THE CIRCUIT SHALL BE TESTED FOR LOW PRESSURE 
RESISTANCE IN ACCORDANCEJITH MTL-STD-RlO (USAF), METHOD 500 
WITH A LOW PRESSURE OF iff 9 MM Hg AND MEET THE FIEXIBILITY 
AND INSPECTION AND ACCEPTANCE REQUIREMENTS. 

8. SUNSHINE RESISTANCE: THE CIRCUIT SHALL BE TESTED FOR 
SUNSHINE RESISTANCE IN ACCORDANCE WITH MIL-STD-*10 (USAF), 

' METHOD 505 AND MEET THE FIEXIBILITY AND INSPECTION AND 

ACCEPTANCE REQUIREMENT8. 

9. LOW PRESSURE - SOUR ENERGY RESISTANCE: THE CIRCUIT SHALL 
BE TESTED FOR LOW PRESSURE AND SOLAR ENERGY RESISTANCE IN 
ACCORDANCE WITH MIL-STD-810, METHOD 517 AND MEET THE 
FLEXIBILITY AND INSPECTION AID ACCEPTANCE RBQUIRBfEHTS. 
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1. OXHBRAL 3« 


4 


km IN T ERPRE T ERA VINO IV ACCORDANCE KB STANDARDS PRESCRIBED 
VI MIL-D-70327. 

V. SUPPLIER SHALL CONFORM TO QUALITY ASSURAVCK FROVISIORS 
SFBCIPIHD IV ID 1015404> CLASS 2. 

_ C PACKING AND SHIPPING \U ACCORDANCE VlfTH MlL-P-NG, METHOD BL 

P. CHARACTERS TO BE & HIGH W ACCORDANCE VirTH HD 1002019 

2. I N S PECTION AID ACCBPTAVCB 


A. MECHANICAL RB QC IRIfl gRT S 


1. EX T ERNA L DIHDBI0V8 AS BOW. 


2. IJ IT BRVA L DDORSIQRS AS FOLLOWS! 


a. IR ALL SBCTIOVS OF YRB FLEX PRINT THE DISTAVCH PROM 
THE EDGE OP THE EVD COVDUCTORS AVD THE CLOSEST EDGE 
OP 1HE FLEXFRIRT SHALL BE GREATER THAI .010 IV. AS 
SHOW IV FIGURE 1. 

b. IV THE 2 FLEXFRIRT AREAS NAKED "A", THE CLOSEST 
APPROACH OP A COVDUCTOR TO THE CLOSEST FLEXPRIET 
EDOE IS TO BE A MIV1M0M OF .030 IV. AS SHOW II 
FIGURE 2. 


BE MIDDLE ROW OF PUS OV 3 ROW CORRECTORS SHALL 
IOT BE CORRECTED TO THE FLEXFRIRT AID SHALL REMAIN 

cSwOOCTOHS m SOLOBISO Tb CoWte<abB puts P*8 MW-fHoc-'W. 
THE POTTIRG OF THE PLKXPRIWT-COHRECTOR AREAS SHALL 


THE P O TTIES SHALL COPER THE OUTSIDE SURFACES OF 

BOTH THE CONNECTOR SA&E AND FVJEJCPRVNT INSULATION 

DOATS. THE. ToTTINCj shall coyer the. plexprint 
INSULATION COATS fOK A MMUNttllA DISTANCE OF 1/8 INCH 


B. ELECTRICAL HBQU1HWER T B 

1. DIEUSCTRIC WITHSTARDIRO VOLTAGE: BE CIRCUIT SHALL BE 
TESTED IP ACCORDAMCE VITH MIL-STD-202, METHOD 301 WITH 
500 VOLTS DC APPLIED TO (1) ADJACERT CONDUCTORS AT 
THEIR HTES, ARD (2) BETVEB EACH COVDUCTOR AID THE 
OUTER SURFACE OF BE HSULATIOR CLOSEST TO BE CORRECTED 
CORDOCTOR. 

2. INSULATION RBSISTARCE: BE CIRCUIT SHALL BE TESTED IV 
ACCORDANCE WITH FIL-STD-202, METHOD 302, CORDITTOR B 

AT FOIRTS IDBRTICAL TO BOSE STATED IR SBCTIOR 2.B.1 ABOVE. 


A. MATStlAL 

1. COVDUCTOR: COPPER STRIP CORFORMIRO TO FEDERAL SPECIFICATIOR 
QQ-C-576. HALF HARO. 

•. BICKVEBS .00401 .0004 a. 

V. VIDB: AS SHOW IV FIGURE 1. 

2. IRSULATIOR: E. I. DU PORT TEPLOV PEP TYPE "A" Off EQUIVALENT IN 00 NFb 2 M\*IV 

VITH ASTM SPECIFICATIOR D2116-62T 

a. thickness: .00501 .0005 

b. FBKt STJUBIOSs $ POURO/lVCH HUB OF _ 

3. POT USIRG GENERAL ELECTRIC RfV-11 SILIOOVB RUBBER, Off EQUIVALENT._ 


B. EWIRORNSRTAL RBQUIRBfBVTS 

1. FLEXIBILITY: BE CIRCUIT SHALL BE CAPABLE OF BEIVO BERT 
180° AROUND A 3/8 IRCH MANDREL BOTH BEFORE ARD AFTER ALL 
TESTS SPECIFIED OR THIS CRAVING- Ys/ITHOUT TAKING 
A PWMANEHT SET 

2. HUMIDITY: THE CIRCUIT SHALL BE TESTED FOR HUMIDITY 
RESISTAHCE II ACCORDARCE WITH MIL-STD-810, METHOD $0? 

ARD FOUND CAPABLE OF MEETING THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 

3. HIGH TBfPERATURE RESISTANCE: THE CIRCUIT SHALL BE TESTED 
FOR HIGH TEMPERATURE RESISTAHCE VI TH HIGHEST OPERA TIRO 
TEMPTOATURK OF 180 # F IR ACCORDARCE VITH MIL-STD-810, 

METHOD 501, ARD FOUND TO NST THE FLEXIBILITY ARD 
INSPECTION AID ACCBPTAVCB REQUIREMENTS. 

4* LOV TEMPERATURE RBSISTARCE: BE CIRCUIT SHALL BE TESTED 
FOR LOV TEMPERATURE RESISTAHCE WITH A LOWEST OPBRATIIO 
TEMPERATURE OF -65°F IR ACCORDANCE VITH MIL-STD-010 (USAF) 
METHOD 502 ARD MBT THE FLEXIBILITY ARD DEJECTION AID 
ACCEPTAICE REQUIRBIERTS. 

5. TEMPERATURE SHOCK: BE CIRCUIT SHALL BE TESTED FOR 
TEMPERATURE SHOCX II ACCORDARCE WITH MIL-STD-810 (USAF), 
METHOD 503 AND MEET THE FLEXIBILITY AID IRSFBCTIOV AVD 
ACCBPTAVCB REQUIREMENTS. 

6 . TEMPERATURE - ALTITUDE: BE CIRCUIT SHALL BE TESTED FOR 
TEMPERATURE-ALTITUDE RBSISTARCE (CYCLING) IR ACCORDARCE 
WITH MIL-STD-810 (USAF), METHOD 504 FOR EQUIPMENT CLASS 2 
ARD MEE T THE FLEXIBILITY AVD INSPECTION AID ACCBPTA1CB 
REQUIREMENTS. 

?. LOW PRESSURE: THE CIRCUIT SHALL BE TESTED FOR LOV PRE S SURE 
RESISTAHCE IR ACCORDANCE WlTH MIL-STD-810 (USAF), METHOD 500 
VITH A LOV PRESSURE OF 1 <P MM Eg ARD MEET THE FLEXIBILITY 
AID INSPECTION AVD ACCEPTANCE REQUIREMENTS. 

8 . SUNSHINE RESISTANCE: THE CIRCUIT SHALL BE TESTED FOR 

SUNSHINE RESISTANCE IN ACCORDANCE WITH MIL-STD-810 (USAF), 
METHOD 505 AND MEET THE FUSIBILITY ARD IRSFBCTIOR ARD 
ACCBPTAVCB RRQDIRWWTS. 


C 


B 


9. LOV PRESSURE - SOLAR ENERGY RESISTANCE: THE CIRCUIT SHALL 
BE TESTED FOR LOV PRESSURE AVD SOLAR ENERGY RESISTAVCE IV 
ACCORDARCE VITH MIL-STD-810, METHOD 517 AND MffiT THE 
FLEXIBILITY AID lESPBCTIOE AED ACCEPTAICE REQUIRIMERTS. 





PROCURE ORLY FROM APPROVED SOURCES LISTED 
OR ID 1002034 FOR THIS DRAVIRG. 



6 r~ 





8S*eG90Q9l0 

QTY PART OR NOMENCLATURE OR FINO 

REQO IDENTIFYING NO. DESCRIPTION NO. 

LIST OF MATERIALS 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS OECIMALS ANGLES 

*792 ^>00% 

DO NOT SCALE THIS DRAWING 

MIT - 

INSTRUMENTATION LAS 

Cam—id—. Mam. 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 





drawn fP*HQ _dateZ££J 

CHECKED 

APOOTA/AI (Jffi 

apwmwai 

FLEXPRINT i CONNECTOR 
ASSEMBLY OF(SXT) 

SOURCE CONTROL DRAW 1KJG 





MATERIAL 

SEC NOTE 1A 





HEAT TREATMENT 

FINAL FINISH 

NASA APPBOVA1 l/j/f, 

MIT APPQOVA1 ft/ /TCl/sr/il 

COOE IDENT NO. 

SIZE NASA DRAWING NO. 

D 1011908 

NEXT ASSY 

USEO ON 




3 

2 

SCALE^^ 

1 


1 




IQIIQOe I A I 















vMt 



•061101 














































A. I NTERPR E T ERAWIBO II ACCORDANCE VITO STABDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROTISIOM 
SPECIFIED IE ED 1015404* CLASS 2. 

1 C. WKCKtHS AND SHIPPING 114 ACCORDANCE VITTH MlL-P-Wi, METHOD BL 
J J CHARACTERS TO BE £ HIGH VH ACCORDANCE WITH MB W02OID 

2. XESPBCTIQB AID ACCBPTAECE 
A. MBCHAEXGAL RECJPIRBBET5 

1. EXTERNAL DIMENSIONS AS SOW* 

2. JJ TB R EAL DDfflBIOB AS FOLLOWS t 

A. IE ALL S BCTIOt S OF WE PIEXIRINT THE DISTAECE FROM 
SB EDOE OF THE BED COEDUCTORS AED THE CLOSEST EDGE 
OF THE PLKXPRIET SHALL BE GREATSR THAE .010 IB. AS 
SHOVE IE FIGURE 1. 

b. IE THE 2 FLEXPKIHT AREAS MASKS) •*%«* 2®" 

APPROACH OF A COEDUCTOR TO THE CLOSEST FUKPRINY 
EDOE IS TO BE A HI1IMBH OF .030 XI. AS SHOWI H 
FIGURE 2. 

A. THE KIDDLE ROW OF FIBS Of 3 

EOT S COEEECTID 10 THE FLEXPHINT AID SHALL RRMAIR 

' *• SI £££?«S 

C «a* POTTIES SHALL COVER THE OUTSIDE SURFACES OF 

BOTH THE COMNHCTOR BASE. AMD-f*LKM*RVMT MSVJVATIOH 
COfcTS. THE. TOTTING* brtALL COYER THfc FlteMWNT 
: ihSuttiqn COATS FOR A IMIllNttllA DISTANCE OF 1/8 INCH 

B. ELECTRICAL RBQUXKMERt 

1. DIBU.CWIC VITHSTAIDUO VOLTAOEt WE CIRCUIT SHALL B* 

TESTED IE ACCORDAHCS VIW MIL-STD-202, MEWOD 301 VIW 
$00 VOLTS DC APPLIED TO (1) ADJACENT COHOTCTORS AT 
WEIR HTO6, AED (2) BETVEHI COTOJCTORAED TK 

OUTER SURFACE OF THE IRSULATIOH CLOSEST TO WE CORRECTED 
COHDUCTOR. . 

2. INSULATION RESISTANCE: WE CIRCUIT SRAtt j* SEIFJ 19 
ACCORDANCE WITH MIL-STD-202, METHOD 302, CONDITION B 

AT POINTS IEBNTICAL TO WOSB STATED IN SECTION 2.B.1 ABOVE. 


3. DHSIOH RRQU1REW T S 
A. HATBIIAL 

1. CONDUCTOR: COPPER STRIP CONFORMING TO FEDERAL SPECIFICATION 
QQ-C-576. HALF HARO. 

A. WICKEESS .00i»0i.000t» IE. 
b. WIDTH: AS aOMM IE FIGUKB 1. 

2. INSULATION: B. I. DUPOET TEFLON FEP TYPE "A* ©H E 9 OWAC 6 MT III OONftoQMlTV 
VIW A3TM S FBCIFICATION D2116-62T 

•• moonss: .00501.0005 

b. PERL ST RE NGTH: 5 FOUED/lECH WIDTH OF Mlbl- 

3 . POT USING GNEERAL ILBCTRIC RYV-11 SILICONS RUBBER, Off 6 $0\VALENT.- 


B. EEVIROEWTAL REQUIRE M EN T S 

1. FUBXIBILITY: WE CIRCUIT SRALL B CAPABLE OF HO BERT 
180° AROUND A 3/8 INCH MANDREL BOW BEFORE AED AFTHI ALL 
TESTS SPECIFIED ON THIS DRAWING. Ys/ITNOJT TAKING 

A fsrvaameht set 

2 . HUMIDITY: WE CIRCUIT WALL BN TESTED FOR HUMIDITY_ 

RESISTANCE IN ACCORDANCE VIW MIL-STD-010, MEWOD 507 
AND FOUND CAPABLE OF MEETING THE FIEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 

3. HIGH TBfPERATURE RESISTANCE: WE CIRCUIT SHALL BE TESTED 
FOR HIGH TEMPERATURE RESISTANCE VIW HIGHEST OPERATING 
TEMPERATURE OF l80°F IN ACCORDANCE VIW MIL-STD-810, 

MEWOD 501, AED FOUND TO MffiT WE FLEXIBILITY AED 
INSPECTION AID ACCEPTANCE REQUIREMENTS. 

4 . LOW T E M PER ATURE RESISTANCE: WE CIRCUIT SHALL BE TESTED 
FOR LOW TEMPERA TORE RESISTANCE VITO A LOWEST OPNRATINO 
TEMPERATURE OF -65*F IN ACCORDANCE VITO MIL-STD-810 (USAF) 
MEWOD 502 AID MBT THE FLEXIBILITY AID INSPECTION AID 
ACCEPTANCE RBQDIRHWB. 

5. TEMPERA TORS SHOCK* WE CIRCUIT SHALL BE TESTED FOB 
TEMPERATURE SHOCK IE ACCORDANCE VIW MIL-STD-810 (USAF), 
MEWOD 503 AND MEET WE FLEXIBILITY AID INSPECTION AMD 
ACCBPTAECE REQUIREMENTS. 

6 . TEMPERATURE - ALTITUDE* WE CIRCUIT SRALL BE TESTED FOR 
TEMPERATURL-ALTITODB RESIST/ *CB (CYCLING) IN ACCORDANCE 
VIW MIL-STD-810 (DSAF), MEWOD 504 FOR EQUIPMENT CLASS 2 
A ND ME E T THE FLEXIBILITY AED IBSFBCTIOM AED ACCEPTANCE 
REQUIREMENTS. 

7. LOW PRESSURE* THE CIRCUIT WALL BE TESTED FOR MW PRESSURE 
RESISTANCE IE ACCORDANCE VIW MIL-STD-810 (USAF), MEWOD 500 
VIW A LOW PRESSURE OF id 9 MM Eg AND MBIT WE FLEXIBILITY 
AID INSPECTION AED ACCEPTANCE REQUIREMENTS. 

6 . SUNSHINE RESISTANCE* THE CIRCUIT SHALL BE TESTED-FOE 

SUNSHINE RESISTANCE IN ACCORDANCE WITH HIL-STD-OlO (USAF), 
MEWOD 505 AND ME3T WE FUSIBILITY AED INSPECTION AID 
ACCEPTAECE RBQDIRBM&T3. 

9. LOW PRESSURE - SOLAR ENERGY RESISTANCE: WE CIRCUIT WALL 
BE TESTED FOR LOW PRESSURE AED SOLAR ENERGY RESISTANCE IN 
ACCORDANCE WITH MIL-STD-810, MEWOD 517 AND MEET WE 
FLEXIBILITY AID INSPECTION AID ACCEPTANCE RBQUIRBflBlS. 
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1. OEEBRAL 

A. INTERPRET ERAWIEO IV ACCOR DA VCK WITH STANDARDS FRESCVIBVD 

BI MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURAVCB PROYISIOVS 

SPECIFIED IV ID 1015404. CLASS 2. 

C PACKING AND SHIPPING IN ACCORDANCE VlfTH MlL-P-HG, METHOD UL 

|>. CHARACTERS TO BE £ HlftH m ACCORDANCE VIlTtt NDVOOEOIS 

2. inspection avd acceptavcb 

A. MBC8AVIGAL REQBIR MEETS 

X. EXTERNAL DIMENSIONS AS SBCMV. 

2. II T BRIA L DHOBBICVS AS FOLLOWS* 

«. IV AIL SBCTTOVS OF THE FLEX PR TIT THE DISTAICE FROM 
THE EDOE OF THE BID COIDUCTORS AID THE CLOSEST EDGE 
OF THE FLEX PRUT SHALL BE GREAT® THAI .010 II. AS 
SHOW! IV FIGURE 1. 

b. II THE 2 FLEXPRIVT ARIAS MAHKD *A* # «E CLOSEST 
APPROACH OF A COIDUCTOR TO THE CLOSEST FLEXPRIIT 
EDGE IS TO BE A HXEIMOH OF .030 IS. AS SHOW II 
FIGURE 2. 

•. THE KIDDLE ROW OF FIBS 01 3 ROW C0IH1CT0RS SHALL 
IOT BE COIIECTED TO THE FLEXPRIIT AID SHALL REMAIN 

4 . cowooctohs m souweo TO cornier rm PER MWc-PKoc-iss. 

m THE POTTING OF THE PLKXPRIIT-CONNECTOR AREAS SHALL 
HOT IITERFERE Vim POLARITY SCREW OPERATION. 

£ wag POTTIVO SHALL COVER THE OUTSIDE SURFACES OF 

BOTH THE COKIN FCTOR BKSE AND FUEXPRINT IHSViUVUOH 
COATS. THE. roTTlNQs SHALL COVER THE. ^LEXPRINT 
INSULATION COATS FOR A NvlNllWSUlA DISTANCE OF 1/8 INCH 

B. ELECTRICAL RBQUIRAiKMTB 

1. DIEIECTRIC WITHSTAVDHO VOLTAGE: THE CIRCUIT SHALL BE 

TESTED IV ACCORDANCE WITH MIL-STD-202, METHOD 301 WITH 

500 VOLTS DC APPLIED TO (1) ADJACBIT COIDUCTORS AT 

THEIR 0108, AVD (2) BETVE® EACH COItUCTOR AID THE 

OUTER SURFACE OF THE HSULATIOI CLOSEST TO THE COHVBCTBD 

COIDUCTOR. 

2. msULATIOH RB3ISTAVCE* THE CIRCUIT SHAIL HI TESTS) IV 

ACCORDANCE WITH KIL-STD-202, METHOD 302, COIDITIOI B 

AT POINTS I CRITICAL TO THOSE STATED II SECTION 2.B.1 ABOVE. 


|B 
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>. DRSIGV REQ U IRE MBIT S 
A. MATERIAL 


CONDUCTOR! COPPER STRIP CONFORMING TO FEDERAL SPECIFICATION 
QQ-C-576. HALF HARD. 

•* micKNiss . 00401.0004 n. 

b. WIDTH* AS SOW! IN PIOORB 1. 

INSULATION* I. I. DU POET TEFLOV Ft? TYPE "A" Off EQUIVALENT IN CONFbVMlW 
WITH ASTM SPECIFICATIOV D2116-62T 

I. THICKNESS t .00501.000$ 

b. PRO, SIRBIomt 5 POUNDAlOH Wioa OF O^L.&,KU*4. _ 

POT USIVO GENERAL ELECTRIC HTV-11 SILICONE RUBBER, Off EQUIVALENT.- 


FIBXIBILITY* THE CIRCUIT SHALL BE CAPABLE OF BEING BEET 
180° AROUND A 3/8 INCH MANDREL BOTH BEFORE AID AFT® ALL 
TESTS SPECIFIED OE THIS ERA VUG- 'WITHOUT TAKING 
f\ FHRMANEHT SET 

HUMIDITY: THE CIRCUIT SHALL BE TE S TED FOR HUMIDITY 
RESISTAECE IE ACCORDANCE WITH KIL-STD-BlO, METHOD 507 
AND FOUND CAPABLE OF MEETING THE FLEXIBILITY AND 
INSPECTION AND ACCEPTANCE REQUIREMENTS. 

HIGH TBHHRATURE RESISTANCE: THE CIRCUIT SHALL BE TESTED 
FOR HIGH T&fPBRATURE RESISTANCE WITH HIGHEST OPERATING 
T®F®ATORB OF l80 # F IE ACCORDANCE WITH MIL-STD-810, 

METHOD 501, AND FOUND TO MEET THE FLEXIBILITY AND 
INSPECTION AVD ACCEPTAVCB REQUIREMENTS. 

LOW TEMPERATURE RESISTANCE* THE CIRCUIT SHALL BE TESTED 
FOR LOW TEMPERATURE RESISTAECE WITH A LOWEST OPERATING 
TEMF®ATURE OF -65*? IE ACCORDANCE WITH MIL-STD-810 (USAP) 
METHOD 502 AND MH5T THE FLEXIBILITY AND INSIHCTIOE AND 
ACCEPTAVCB RHQUIRBU9ITS. 

TEMPERATURE SHOCK* THE CIRCUIT SHALL BE TESTED FOR 
TEMPERATURE SHOCK IE ACCORDANCE WITH MIL-STD-810 (USAF), 
METHOD 503 AND MEET THE FLEXIBILITY AND INSPBCTIOV AND 
ACCEPTANCE REQUIREMENTS. 

TEMPE R ATURE - ALTITUDE* THE CIRCUIT SHALL BE TESTED FOE 
TEMPERATURE-ALTITUDE RESISTANCE (CYCLING) IE ACCORDANCE 
WITH MIL-STD-810 (USAF), METHOD 504 FOR EQUIPMENT CLASS 2 
AND MEE T THE FLEXIBILITY AND INSPECTION AND ACCEPTANCE 
REQUIREMENTS. 

LOW PRESSURE* THE CIRCUIT SHALL BB TESTED FOR LOW PRESSURE 
RESISTAECE IE ACCORDANCE WITH MIL-STD-810 (USAF), METHOD 500 
WITH A LOW PRESSURE OF 10** MM Hg AND MEET THE FIBXIBILITY 
AVD INSPECTION AND ACCEPTANCE REQUIREMENTS. 

SUNSHINE RESISTANCE: THE CIRCUIT SHALL BE TBS TE D FOR 
SUNSHINE RESISTANCE IV ACCORDANCE WITH MIL-STD-810 (USAF), 
METHOD 505 AND MEET THE FLEXIBILITY AND INSPECTION AID 
ACCEPTANCE REQUIREM9TS. 

LOW PRESSURE - SOLAR ENERGY RESISTANCE* THE CIRCUIT SHALL 
BE TESTED FOR LOW PRESSURE AND SOLAR ENERGY RESISTANCE IE 
ACCORDANCE WITH MIL-STD-810, METHOD 517 AND MEET THE 
FLEXIBILITY AID HSFECTIOI AVD ACCEPTAVCB REQUIREMENTS. 
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MOTES* 

1. IMTERPRET DWG IN ACCORDAMCE VOTTH MIL-D-TOSET. 

2. REFER TO WIRING SCHEMATIC DWG IOISI2C. 

3. LACE WIRES IK1 ACCORDANCE WITH KID 1002032 

4SOLDER WIRES IN ACCORDANCE WITH M3FC-PR,OC-t5&. IT,* 

USINQ TYPE SNGO WAR P2 SOLDER PER QQ-S-57T* 

5. MARK CHARACTERS V52HI0H PER ND100 EOI9 AT LOCATION SHOWN. 

6. TWISTED CONDUCTORS TO CONSIST OF FOUR (4} FULL 
- -TURNS PER INCH MINIMUM. 


SEE NOTE. 5 
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notes: - 

1- INTEBPBET DRAWING INKCCOBDANCE WITH HIL-D-70327. 

2- BEPtR TO WIRING SCHEMATIC,NASA DWG NO- 1015172. _ 

3- TWIST CONDUCTORS IN ACCORDANCE WITH ND 1002032. @0 

4- SUDE ITEM 4 OVER WIRES BEYOND STRIPPED ENDS. ' 

5L50LDER CONDUCTORS , PER WIRING LEGEND, WITH SnG0WBP2 , 

PER QQ-S-STI, PER MSFC-PDOC-|Sa 
GLACE CONDUCTORS, USING ITEM S, IN ACCORDANCE WITH NDI002032. 

"F PERFORM CONTINUITY CHECK. 

3-SLIDE ITEM 4 OVER SOLDERED JOINTS AND SHRINK. 

SPOT IN ACCORDANCE WITH ND-I0020O9, METHOD C- ; 

A. POTTING SHALL NOT INTERFERE WITH POLARITY SCREW OPERATION. 

B. P0TT1NG SHALL COVER WIRE INSULATION FOR A MINIMUM OF 1/8 INCH. 
10-MARK. REFERENCE DESIGNATIONS 3/32 INCH HIGH IN ACCORDANCE 

WITH ND-\002019 . - 
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HNTEHPBET DOMNINS IHNlCOeDMCE WITH im.-D-~T0327. 

2-BEFtO TO WIRING SCHEMATIC,NASA DW6 NO- I0I5172. ::1 ~ (bi) 

tjiuremMT<OTe%iraTBETO^ ' ■ ’ 

ffa?a?^»^*%?!SS<55^gf* 'W* »-*«** - © 

f^FOB^'c^NUITY 51 C fi MECK. M IN W333BDW * Cr WITH »DI002032,CDOH<?r_l>Ct INTERNAL CONDUCTORS) 
ft-SUDE ITEM 4 OVEB SOLDEQED JOINTS AND SHRINK.. 

9PQT IN MXOBDANCE WITH ND-1002009,METHOD C. - 1 
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A.POTTING SHALL NOT INTERFERE WITH POLARITY SCREW OPERATION 
B-POT TING SHALL COVER WIBE INSULATION FOO A MINIMUM OF I/I INCH*.' 

WTH^N^OOloil° E ^^ iVT,ONS 3 ' 32 '»*CH HIGH IN ACCORDANCE 


D. ROTOR LEAD LENGTH FROM HOBTO ^ROMMET TOSt APPRO* YO„Je.M«A 
- UMva,. LEAD* TO e**RAPPB^A**UNO Mot, IN DIRECT, * S 


HM» VtftW C^l O-l) 













8 


i 


._1_^_ 

1 REVISIONS $,/«/</ 

SYM 

ZONE 

DESCRIPTION 

DATE 

APPROVAL 

As 


REVISED PER TTX3? obOOt 

12T-64 


B 9 


BEV15ED PEC TUttB 

NO. 01521 

4^4A 

1 phr 

C3 


J2EVI&K.O F*C.R. 
ton.*. mo. o*&4 4 


$ut) 

D 


REVISED PER 

TDRR No. i\n% 

M/-6# 



606U0! 


IJ D 

H9 U 


@SEE MOTE 10 



STR\PED UEA.OS PROIA R.CJTOR, 

SEE MOTE \\ (cj 


PLIv\N UBAsO* FRohA RcTCoR. 

See mote n 


© 


PARTIAL SECTION A A 



SEE MOTE 6 


SEE MOTE 10 



| WIRING LEGEND | 

COwtD. 

MO. 

COLOR 

ITEM 

FROM 

TO 

see 
More. 3 

Dl 

white/yellon 


BI-PE 

P8-C 

8 

D2 

wmite/blue 


BI-P4 

PSD 

DS 

WHITE/BUCK 


BI-P3 

P8-H 

8 

D4 

WUITE/PED 


BI-PI 

P8-L 

D5 

wHue/BLue 


BI-S4 

P8-P 

oo 

_ 

D6 

IMUITt/vaiOfV 


BI-S2 

P8-T 

D1 

WHITE/BED 


BI-SI 

P8W 

8 

06 

WHITE /BUCK 


BI-S3 

P8-V 

05 

Black 


B2.-S3 

P8-Y 

8 

DIO 

RED 


BE-SI 

P8-b 

Dll 

BLUE 


BE-P4 

P8-S 

8 

pie 

YELLOW 


BE-PE 

P8-Z. 

DI3 

RED 


BE-Pl 

PB-e 

8 

DK 

black 


B2-P3 

P8-F 

D»5 

YELLOW 


BE-SE 

P8-U 

8 

UK, 

BLUE 


BE-S4 

P8-X 


nr 

1 

A 

M 

< 

n 

* 

i 

Ja) 

__ 

t—: - 


* 

i 

if 

' 

JL 

-i[_ 

>- 

u 


SEE MOTE 10 





© 


i 


NOTES 

1- interpret drawing, m accordance with w\.-D-To'iL7. 

2- RtFERTOiWlR.iNG, SCHEMATIC NASA DRAWING NO. IOIS\ZZ . 

3- LACt WIRES EXTENDING FROM GROMMET IN ACCORDANCE © ® 

WITH ND 1002032. (INTERNAL. WIRES ARE NOT TO BE TWISTED OR. LACED.) 

4- SLIDE ITEM 4 OVER WIRES BEYOML STRIPPED ENDS. 
tSOLDER CONDUCTORS,PER WIRING LEGEND, WITH SNG0WBP2, 

PER QQ-S-571, PER MSFC-POOC-lSa 
GLACE CONDUCTORS , USING ITEM b, IN ACCORDANCE WITH NDI002032,Cdon<JT LACE internal Conductors) 
7 -PERFORM CONTINUITY CHECK. 

B-SLIDE ITEM 4 OVER SOLDERED JOINTS AND SHRINK.. 

9- POT IN ACCORDANCE WITH ND-1002009,METHOD C- 

A. POTTING SHALL NOT INTERFERE WITH POLARITY SCREW OPERATION- 

B. POTTING SHALL COVER WIRE INSULATION FOR A MINIMUM OF 1/8 INCH. 

10- MARK REFERENCE DESIGNATIONS 3/32 INCH HIGH IN ACCORDANCE 
WITH ND-1002019- 

H. ROTOR LEAD L6JHQTH FROM HUB TO GROMMET TO BE APPROX . IO\NCM«S 
Long- LEAOSTO be WRAPPED AROUND HOB in DIRECTION SHoujkI iki (ci 
LEFT HAND VIEW 0-1) . 


* PURCHASE ITEM-SEE SPECIFICATION 
CONTROL DWG BEFORE ORDERING. 
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NOTES* 

I. INTERPRET DWG IN ACCORDANCE WITH MILD-103E1. 

Z. REFER TO WIRING SCHEMATIC D#6 IOISI2E. 

3.LACE WIRES IN ACCORDANCE YflTlT AID 1002032 . 

4 SOLDER WIRES IN ACCORDANCE WVTH M3FC-pROC-|58, ^ 

USING TYPE 3NGOWAR PE SOLDER PER QQ-S-57L 

5. MARKCHA^CTERS 3/3am6H PERNDI0020I 9 AT LOCATION SHOWN. 

6. TWISTED CONDUCTORS TO CONSIST OF FOUR(4} FULL 
_ TURNS PER INCH MINIMUM. 
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NOTES’- 

MNTECPCET DWG IN IvCCOBDkN WITH MIL-D-10327 

2- CEFER TO WISING SCHEMATIC, N^SK DRAWING NO-100129.~ 
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NOTES 5 . 
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REQUIREMENTS 

1. GENERAL’. 
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WOTE.%: . 

I. INTERPRET DUG IN ACCORDANCE. WITH WL-D-T0327. 
fc. REFER TO WIRING SCHEMATIC, NASA DRAWING NO. \OtSl2S. 

5. TWIST CONDUCTORS IN ACCORDANCE WITH N©-S©©2.052 

4 . SLIDE ITEM S OVER WIRES SEYON© STRIPPED ENDS. 
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MOTES: 

I. INTERPRET DVJG IN ACCORDANCE W7H R\L-D-70327. 

Z. REFER TO VsJlRlNG SCHEMATIC DWG. 1013129. 
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MOTES* . ! 

~ I. INTERPRET DRAVJING IN ACCORDANCE V41TH MtL-D-10321. 
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I. INTERPRET DRAVIIMS IN ACCORDANCE WITH M0.-D-T03 
t- REFER TO WIRING SCHEMATIC, NASA DWG NO. IOIK5A9. 

B. SLIDE ITEM 17 OVER WIRES BEYOND STRIPPED ENDS. 

*.FU£E ITEM l& ON EIGHT (a) LENDS EMANATING FROM_~ 
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, SCREW OPERATION. 
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NOTES ■ 

I. INTERPRET DRAWING in ACCORDANCE with MIL - 0-70327 
fe. REFER TO WIRING SCHEMATIC , NASA DWG NO. lOUQA^ . 

S.SLIDE ITEM 17 OVER WlBES BEYOND STRIPPED ENDS. 
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TRANSFORMER (ITEM 6) ONLY. 
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REQUIREMENTS: 

I. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY HIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED.IN NO 1002045 UNLESS MOOIFIEO OR 
AMENDED BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

0. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH NIL-C-110Y5. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS PER OUTLINE. 

2. MARKING: EACH CAPACITOR SHALL BE PERMANENTLY 
IDENTIFIED WITH THE NASA PART NUMBER, LATEST 
REVISION LETTER. AMO THE MANUFACTURER'S NAME 
OR SYMBOL, CAPACITANCE VALUE 4 TOLERANCE PER 
NO 1002019. 

B. ELECTRICAL REQUIREMENTS: 

1. CAPACITANCE: PER TABLE I AT .♦25*C, 1 KC. 

2. CAPACITANCE TOLERANCE: +80*. -20X AT <»25*C, f K 

3. DIELECTRIC WITHSTANDING VOLTAGE: CAPACITORS 
SHALL WITHSTANO 7000 VOC FOR 2 .SECONDS WITHOUT 
.DAMAGE, ARCING OR BREAKDOWN. 

4. INSULATION RESISTANCE: 10K MEGOHMS MIN AT 25*C. 


DESIGN REQUIREMENTS: 

A. DC WORKING VOLTAGE: 4KV AT 85»C. 

B. OPERATING TEMPERATURE RANGE: +10*0 T0 >85»C. 

C. DISSIPATION FACTOR: 2X MAX. 

B. CAPACITAMCE CHANGE VS TEMPERATURE: CAPACITANCE SHALL 
-. NOT DEVIATE BY MORE THAN * 22 %, -SAX OVER OPERAT IMG 

. TEMPERATURE RANGE. 



-.IZ’5 

MAX 



LEABBATA: BUNET, PER NO 1015401. 

ACERTtFICATC OF.COMPLIANCE SHALL ACCOMPANY EACH 
SHIPMENT. : 

'. "V - .iu-LL r.:.. - . v ■. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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DESIGN REQUIREMENTS: (CONTINUED) 


f. ENVIRONMENTAL: 


TABLE t 


1. REDUCED PRESSURE: UNIT SHALL BE OPERATIVE DURING ANO AFTER 
AND SHALL SUSTAIN NO DAMAGE AS A RESULT 
OF EXPOSURE TO 10"* MM OF MERCURY FOR 
94 HOURS. 

4.4. SPECIAL XONOlTIONtNG-BY.SUPBLiER 

.A. .BURN-?IN: ALL .CAPACITORS .SHALL.BE SUBJECTED.TO S,S XVDC AT ♦85»C 
FOR A MINIMUM OF 100 HOURS. 3 

0. THE MANUFACTURER SHALL.DETERMINE AND RECORD TNE FOLLOWING 
.ELECTRICAL.CHARACTERISTICS PRIOR TO AND FOLLOWING BURNiIN AT 
♦25* i 2*C: 

CAPACITANCE 
.01SSIPATION ^FACTOR 
.INSULATION.RESISTANCE 

C. THE .BURN-! IN DATA SHALL .BE INCLUDED WITH EACH SHIPMENT. UNITS 
FAILING TO MEET .INITIAL.DRAWING REQUIREMENTS OR WHICN EXCEED 
.THE .SPECIFIED-LIMITS FOLLOWING OURNnlN, .SHALL .NOT RE .ACCEPTABLE. 


.LIMITS: .CAPACITANCE 

.DISSIPATION-FACTOR: 
.INSULATION-RESISTANCE: 


i10% OF .INITIAL READIN6 
2 % MAXIMUM 

1OK MEGOHM MINIMUM.WHEN TESTED 
-IN.ACCORDANCE.WITH. NIL-.C-1101S. 
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NOTICE — WHIR GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ART PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED ROVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
■ENT THEREAT INCURS NO RESPONSIRILITY NOR ANY OBLIGATION WHATSOEVER; 
AM THE FACT THAT THE COVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
■OT TO BE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SCLL ARY 
PATENTED INVENTION THAT NAT IN ANY WAV RE RELATED THERETO. 


REQUIREMENTS 
1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

C. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL 
BE IN ACCORDANCE WITH ND 1002129. 


2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS: AS SHOWN 

2. PARTS SHALL BE IDENTIFIED WITH NASA DRAWING NUMBER, 

LATEST REVISION LETTER AND MANUFACTURER'S IDENTIFICATION PER ND 1002019. 

B. ELECTRICAL REQUIREMENTS: PER TABLE 11 


3. DESIGN REQUIREMENTS 

A. ELECTRICAL CHARACTERISTICS: PER TABLE I 

B. LEAD MATERIAL: K0VAR WITH GOLD PLATING PER ND 1015402. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING 
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4. SPECIAL CONDITI ONINC (BY SUPPLIER) 

A. BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS 
UNDER THE FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: SHALL BE +25 t 10*C. 

2. POWER DISSIPATION AND VOLTAGE STRESS: THE 
01ODE SHALL BE STRESSED.BY AN APPROXIMATE 
SINE WAVE HAVING A FREQUENCY OF 60 i 6 CPS 
AT 50% OF RATED PEAK VOLTAGE. THE DIODE 
SHALL HAVE A RESISTIVE LOAD SUCH THAT THE 
AVERAGE RECTIFIED CURRENT IS 50 i 5% OF 
RATING AT 25*C AMBIENT TEMPERATURE. 

B. PARAMETRIC STABILITY: DATA TAKEN.AT0, 120, 

.240 HOURS 

1. ACCEPTANCE LIMITS 

(a) FORWARD VOLTAGE DROP: NO GREATER 
THAN 0.01 VOLT ABSOLUTE CHANGE. 

(b) REVERSE LEAKAGE CURRENT: .2X INITIAL VALUE. 

C. THIS DATA SHALL BE RECORDED FOR EACH UNIT AND SUBMITTED 
WITH SHIPMENT IN ADDITION TO THE INSPECTION AND 
ACCEPTANCE DATA TO BE FURNISHED IN ACCORDANCE WITH 

ND 1015404. - 


TABLE I 


MAX INVERSE WORKING VOLTAGE AT 25*C: 
MAX DC FORWARD CURRENT AT 25*C: 


2000 VDC 
,100 ADC 


SUI¬ 


TABLE II 


FORWARD CHARACTERISTICS AT 100 MA. 2 VDC MAX 
INVERSE CURRENT 1500 VDC. .1 UA MAX. AT 25*C 
2000 VDC. 50 UA MAX. AT 100*C 

RECOVERY CHARACTERISTICS: RECOVERS TO 0.1 MA IN 3 SECONDS 
CONDITIONS 1 MA FORWARD CURRENT TO 100 V REVERSE 
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PATCNTEO INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. . 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL . 1 

BE IN ACCORDANCE WITH MIL-P-19491, LEVEL A, IN BOTH , 

INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
' SHIPPING CONTAINERS SHALL IE »N ACCORDANCE WITH 
MIL-6TDH29 AND SHALL INCLUDE THE NASA DRAWING 

NUMBER AND REVISION LETTER. > (SEE MOTE^ 

sheet: 

TATHODE SHALL HAVE A DARK LIGHT SHIELDING PROTECTIVE 
COVER. 


2. INSPECTION AND ACCEPTANCE: [PRIOR TO INSPECTION AND-ACCEPTANCE 
TESTS, SUBJECT THE TUBE TO A SHARP TAP ONCE (USING A 
FELT TUBE TAPPER) IN DIRECTION A, DIRECTION B AND 
DIRECTION C AS SHOWN. 

THE TUBE SHALL BE TAPPED IN SUCH A MANNER SO AS NOT 
< T9 EXCEED 15 9*S. THIS PROCEDURE SHALL BE PERFORMED 
ONLY ONCE FOR EACH TUBE.] 

A. ELECTRICAL CHARACTERISTICS 
1. PER TABLE II 

' 2. MARKING: PARTS SHALL BE ’IDENTIFIED WITH-NASA DRAWING 

. - NUMBER, LATEST REVISION, ^SERIAL NLMB® AND MANUFACTURER'S 

IDENTIFICATION PER.'NO 1002019. 

B. MECHANICAL: DIMENSIONS,AS .SHOW. 


3. DESIGN REQUIREMENTS 

A. STORAGE TEMPERATURE: -45*C TO ♦ 75*C 

B. ELECTRICAL RATING: PER TABLE T 

C. LEAD MATERIAL: .K0VAR DBRiND 1015402,'GOLD PLATED 

D. CURRENT AMPLIFICATION: 3x10* . - 

1012043-1 I REFER TO 
I0I2Q43-2 TABLE H 
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| REVISIONS 1 

SYM 

DESCRIPTION 

DATE 

APPROVAL 1 


INITIAL RELEASE CUSS A PER TDRR 1<>M 
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REVISED PER TDRR / offT 

jAmn * 

jSzZI 


4. ENVIRONMENTAL DATA (THIS TUBE HAS BEEN OESICNED TO 
WITHSTAND THE FOLLOWING): 


TABLE I 


GENERAL 


A. SHOCK: 


THREE IMPACT SHOCKS IN BOTH DIRECTIONS 
OF THE X1-X2, VI—V2 AND Z1-Z2 AXES WITH 
EACH INPACT SHOCK HAVING A PEAK ACCELERA¬ 
TION OF 30 G'S AND A TIME DURATION OF 
11 2 1 MILLISECONDS.FIGURE 3ST 


OPERATIONAL VIBRATION: VIBRATION HAVING SINUSOIDAL 

MOTION APPLIED IN EACH OF THE THREE ORTHOGONAL 
AXES ACCORDING TO THE FOLLOWING SCHEDULES: 

5 TO 30 CYCLES PER SECOND WITH DOUBLE AMPLITUDE 
OF 0.45 INCHES AND 30 TO 2000 TO 30 CYCLES PER 
SECOND WITH AN ACCELERATION OF 20 G'S AT,A 
SWEEP RATE OF 1 OCTAVE PER MINUTE HAVING A 
TOTAL TIME DURATION OF 30 MIN. PER AXIS. 


C. 


LINEAR ACCELERATION: LINEAR ACCELERATION OF 15 G'S 
ALONG EACH OF THE TWO DIRECTIONS.OF THE THREE 
AXES SHOWN IN FIGURE1EFOR A DURATION.OF 5 
MINUTES IN EACH DIRECTION. 

D. TEMPERATURE (NON OPERATING): THREE CYCLES FROM -45*C 
TO *75 TO -45 *C WITH 8 HOURS BEING REQUIRED 
FOR EACH CYCLE. 


SPECTBAL RESPONSE 

S-4 

. 

WAVELENGTH OF MAX1MUM RESPONSE 

OPERATING POSITION 

40002 500 ANGSTROMS 
ANY 

WEIGHT (APPROX) 

0.17 

OZ 

DYNODE.MATERIAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

Csy Sbj 


ANODE TO DYNODE NO. 9 

2.6 

UUF 

ANODE TO ALL OTHER ELECTRODES 

MAXIMUM OVERALL LENGTH (EXCLUDING.SEMI- 

2.8 

UUF 

FLEXIBLE LEADS) 

1.37 

INCHES 

MAXIMUM RATtNGS, ABSOLUTE-MAXIMUM VALUES: (B) 



SUPPLY VOLTAGE (DC) 


tr--. *-* 

BETWEEN ANODE AND.CATHODE <C) 

1250 MAX. 

VOliTS 

BETWEEN DYNODE NO. 9 AND ANODE 

250 MAX. 

VOLTS 

' ' BETWEEN CONSECUTIVE DYNODES 

250 MAX. 

VOLTS 

BETWEEN DYNODE NO. 1 AND CATHODE 

250 MAX. 

VOLTS 

AVERAGE ANODE CURRENT (0) 

20 

1IA 

AMBIENT TEMPERA1URE ..t ; 

*• i'. v’ -V -L*- ,'l>t ! Z ' 

75 MAX. 

1C 

-vjv...- -r-.-F r - . 
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TABLE II 

CHARACTER I ST ICS. RANGE. VALUES FOR. EQUIPMENT. DESIGN AT 25°±5*C 
UNDER CONDITIONS WITH DC SUPPLY VOLTAGE (E) 

AC ROSS A VOLTAGE DIVIDER.PROVIDING 1/10 OF E 

BETWEEN CATHODE AND DYNODE.NO. t: 1/10 OF. E 
FOR EACH SUCCEEDING DYNODE.STAGE:.AND 1/10 OF E 
BETWEEN DYNODE NO. 9 AND ANODE. 

WITH E « 1000.VOLTS (EXCEPT AS NOTED) 


MIN. TYPICAL MAX. 


SENSITIVITY: 


LUMINOUS 
AT 0 CPS (E) 

CATHODE RADI ANT, .AT 
4000 ANGSTROMS 
CATHODE.LUMINOUS (F) 2x 
EQUI VALENT.ANQOE-DARK-CURRENT 

ANODE-PUltSE JSt9E.*TII9£i(Q) 
ELECTRON -TRANSIT TIME 1(H) 


Mtf/L 


.029 
2x10" 5 


1012043-1 
1012043 2 


fAMP/WATT 
’4x10'* 5 AMP/t 
7.5X 10^ AMP 
10.0 X (O' 9 AMP 
l.SxlO" 9 SEC 

'TiSxIO^-SBC 


— i -■ A if B | i 


.NOTES 

A. ON PLANE PERPENDICULAR.TO THE INDICATED DIRECTION OF.INCI DENT 
LIGHT AND PASS!N6 THROUGH THE MAJOR AXIS OF TUBE. 

B. .ABSOLUTE-MAXIMUM RA1INBS AXE lilRfllHG VALORS OF 0RBRA1ING 
. 'AND ENVIRONMENTAL CONDITIONSiANDlSHOULD NOT BE EXCEEDED 

JUNOBR IHE J WOBST.8BOBABLE CONOniONS rG . - 
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INITIAL RELEASE CLASS A PER TDRR/aW 


REVISED PER TDRR / o ? 2r 


ISTifWRE 


OPERATION WITH A SUPPLY VOLTAGE (E) OF LESS THAN S00 
.VOLTS DC.IS NOT RECOMMENDED. .IF SUCH.A .SUPPLY.VOLTAGE 
IIS-USED,iILLUMINATION MUST>BEJUIMYTED TO^SUCH.A VALUE 
THAT .’THE .AVERAGE JGATHODE PHOTOOUBBaNTiOOBSJNOT.BlCEED 
: APPROX IMATBLY ITxICT^iANPERE, 

AVERAGED OVER ANY INTERVAL OF 30 SECONDS MAXIMUM. 

UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870 # X. A LIGHT INPUT OF 1 
MICROLUMEN IS USED. 

UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870*K. THE VALUE OF LIGHT FLUX 
IS 1000 MICROLUMFN AND 100 VOLTS ARE APPLIED BETWEEN 
CATHODE ANO ALL OTHER ELECTRODES CONNECTED TOGETHER AS 
ANODE. 

MEASURED BETWEEN 10 PERCENI AND.90 PERCENT OF THE -U U) 
MAXIMUM ANODE-PULSE HEIGHT. THIS ANODE-PULSE RISE TIME 
IS PRIMARILY A FUNCTION OF TRANSIT-TINE VARIATION AND4S 
MEASUREO UNDER CONDITIONS WITH THE INCIOENT LIGHT FULLY 
ILLUMINATING THE PHOTOCATHODE. . ... 

.riL . w.*" ► w; « nPi 

THE ELECTRON TMHSrT TIPIE fS THE TIME INTERVAL BETWEEN 
THE ARRIVALi>F A DELTA FUNCTION LIGHT PULSE AT THE ~ - VI • 
ENTRANCE WINDOW OF THE TUBE AND THE TIME AT WHICH THE 
OUTPUT PULSE AT THE ANOOETERMINAL REACHES PEAK 
AMPLITUDE. THE TRANSIT TIME LS MEASURED UNDER CONDITIONS 
WITH THE INOfBENT LIGHT FULLY.ILLUMINATING THE PHOTOCATHODE. 
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REVISIONS 


DESCRIPTION 


DATE APPROVAL 


-_ NITIfll. RELEASE CUSS A PER TDRR /OCtJ 

A REVISED PER TDRR / o# 9S' 

B REVISED PER TDRR I577Z 


REQUIREMENTS 
1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

c. Teve!!Ti« 5B »0TK . 

INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH 
MIL-5TDH29 AND SHALL INCLUDE THE NASA DRAWING 
NUMBER AND REVISION LETTER. 

CATHODE SHALL HAVE A DARK LIGHT SHIELDING PROTECTIVE 
COVER. 

- INSPECTION AND ACCEPTANCE: [PRIOR TO INSPECTION AND ACCEPTANCE 
!. IKSKCTIOH^m ««EPT.» M TO ( SK1W w mc£ (US| ( , 

FELT TUBE TAPPER) IN DIRECTION A, DIRECTION B AND 
DIRECTION C AS SHOWN. 

THE TUBE SHALL BE TAPPED IN SUCH A MANNER SO AS NOT 
T8 EXCEED 15 9'S. THIS PROCEDURE SHALL BE PERFORMED 
ONLY ONCE FOR EACH TUBE.3 

A. .ELECTRICAL.CHARACTERISTICS 
1. PER TABLE II 

2 MARKING: PARTS SHALL BE IDENTIFIED WITH NASA DRAWING 

NUMBER, LATEST REVISION, ‘SERIAL NUMBER AND MANUFACTURER'S 
IDENTIFICATION PER ND 1002019. 
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Dl^ (SEE SECTION) 3) 
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B. MECHANICAL: DIMENSIONS<AS SHOWN. 


3. DESIGN REQUIREMENTS 

A. STORAGE TEMPERATURE: -45*C TO ♦ 75°C 

B. ELECTRICAL RATING: PER TABLE I 

C. LEAD MATERIAL: DUMET PER ND I0I540I,60LD PLATED 

D. CURRENT AMPLIFICATION: JxlO 6 


1012043-1 I REFER TO 
1012043-21 TABLE g 
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REVISIONS 


INITIAL RFLEflSE CLASS A PER JDRRl oM 
REVISED PER TDRR / O f g S' 
REVISED PER TDRR 15772 


4. ENVIRONMENTAL DATA (THIS TUBE HAS BEEN DESIGNED TO 
WITHSTAND THE FOLLOWING): 

A. SHOCK: THREE IMPACT SHOCKS IN BOTH DIRECTIONS 

OF THE X1-X2, Y1-Y2 AND Z1-Z2 AXES WITH 
EACH INPACT SHOCK HAVING A PEAK ACCELERA¬ 
TION OF 30 G'S AND A TIME DURATION OF 
11 t 1 MILLISECONDS.FIGURE DT 

B. OPERATIONAL VIBRATION: VIBRATION HAVING SINUSOIDAL • 

MOTION APPLIED IN EACH OF THE THREE ORTHOGONAL 
AXES ACCORDING TO THE FOLLOWING SCHEDULES: 

5 TO 30 CYCLES PER SECOND WITH DOUBLE AMPLITUDE 
OF 0.45 INCHES AND 30 TO 2000 TO 30 CYCLES PER 
SECONO WITH AN ACCELERATION OF 20 G'S AT*A 
SWEEP RATE OF 1 OCTAVE PER MINUTE HAVING A 
TOTAL TIME DURATION OF 30 MIN. PER AXIS. 

C. LINEAR ACCELERATION: LINEAR ACCELERATION OF 15 G'S 

ALONG EACH OF THE TWO DIRECTIONS OF THE THREE 
AXES SHOWN IN FIGUREHFOR A DURATION OF 5 
MINUTES IN EACH DIRECTION. 

D. TEMPERATURE (NON OPERATING): THREE CYCLES FROM -45*C 

TO +75 TO -45+C WITH 8 HOURS BEING REQUIRED 
FOR EACH CYCLE. 


GENERAL 

SPECTRAL RESPONSE 
WAVELENGTH OF MAXIMUM RESPONSE 
OPERATING POSITION 
WEIGHT (APPROX) 

DYNODE.MATERIAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
ANODE TO DYNODE NO. 9 
ANODE TO ALL OTHER ELECTRODES 
MAXIMUM OVERALL LENGTH (EXCLUDING SEMI- 
FLEXIBLE LEADS) 

MAXIMUM RATINGS. ABSOLUTE-MAXIMUM VALUES: (B 
SUPPLY VOLTAGE (DC) 

BETWEEN ANODE ANO .CATHODE (C) 

BETWEEN DYNODE NO. 9 AND ANODE 
BETWEEN CONSECDTIVE DYNODES 
BETWEEN DYNODE NO. 1 AND CATHODE 
AVERAGE ANODE CURRENT (0) 

AMBIENT TEMPERATURE 


S-4 

4000+ 500 ANGSTROMS 
ANY 

0.17 OZ 


INCHES 


1250 MAX. 
250 MAX. 
250 MAX. 
250 MAX. 
20 

75 MAX. 


5. SPECIAL CONDITIONING 

5.1 THE FOLLOWING INITIAL MEASUREMENTS WILL BE MADE FOR THE TUBE. 

5.1.1 CATHODE LUMINOUS SENSITIVITY: 30 x lO -8 AMPS./ 

LUMEN (TYPICAL VALUE) TEST CONDITIONS:: 

A 100 VOLTS BETWEEN CATHODE AND ALL OTHER ELECTRODES. 

B 10 -2 LUMENS INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT 5.2 
LIGHT SOURCE IN A LIME GLASS ENVELOPE AT A COLOR TEMPERATURE 
OF 2870°K. 

5 1 2 CATHODE LUMINOUS SENSITIVITY: 3 x 10 -8 AMPS. 

(TYPICAL VALUE) TEST CONDITIONS: 

A. 100 VOLTS BETWEEN CATHODE AND ALL OTHEft ELECTRODES. 

B 10' 2 LUMENS INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT LIGHT 
SOURCE IN A LIME GLASS ENVELOPE AT A COLOF< TEMPERATURE OF 2870‘K 
AND A BLUE FILTER CORNING CS 558, 5113, 1/2 STOCK THICKNESS 
INSERTED BETWEEN LIGHT SOURCE AND CATHODE. 

5.1.3 ANODE CURRENT: 1 x 10 -b AMPS. (TYPICAL VALUE). TEST CONDITIONS 

A. 1000 VOLTS OPERATING VOLTAGE. 5.2 

B 1 MICRO LUMEN INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT LIGHT 
SOURCE IN A LIME GLASS ENVELOPE AT A COLOR TEMPERATURE OF 2870°K. 

C LIGHT SPOT SIZE TO BE 0.060 INCHES IN DIAMETER PROJECTED ONTO 
CENTER OF CATHODE. 

D. AVERAGE ANODE CURRENT FOR ANY 30 SECOND INTERVAL MAY NOT 
EXCEED 20 x 10" 6 AMPS. 

5 1.4 ANODE DARK CURRENT: 8.5 x 10" 9 AMPS. (MAX.VALUE) 

P/N 1012043-1 

11.3 x 10“5.AMPS. (MAX. VALUE) 

P/N 1012043-2 

TEST CONDITIONS: _ 

A. ANODE SENSITIVITY 100 AMPS/LUMEN | | 

5.1.5 SIGNAL TO NOISE RATIO: 45 (TYPICAL VALUE) 

TEST CONDITIONS: - 

A. 1000 VOLTS OPERATING VOLTAGE. 

B. .01 MICROLUMEN INCIDENT ON CATHODE FROM A - 

TUNGSTEN-FILAMENT LIGHT SOURCE IN A LIME GLASS 

ENVELOPE AT A COLOR TEMP. OF 2870°K. - 


C. LIGHT SOPT SIZE 0.060 INCHES IN DIAMETER PROJECTED ONTO 
CENTER OF CATHODE. 

D. NOISE MEASUREMENT MADE WITH A SQUARE WAVE 90 CPS (EQUAL 
ON OFH !|-|,§j} T c jj§ VE F0RH flND WITH flN EQUIVALENT POWER PASS 

TEST^SEQUENCE: AFTER INITIAL MEASUREMENT SPECIFIED UNDER ITEM 
5 1 HAVE BEEN MADE, AND AFTER TUBE HAS BEEN INOPERATIVE FOR 
24 HOURS MINIMUM WITH LIGHT SENSITIVE AREA COVERED,THE 
TUBE WILL BE SUBJECTED TO THE FOLLOWING TESTING: 

A. 1000 VOLTS OPERATING VOLTAQE. 

B. LIGHT INCIDENT ON THE CATHODE SHALL BE FROM A 
TUNGSTEN-FILAMENT LIGHT SOURCE IN A LIME GLASS ENVELOPE 
WHICH HAS A COLOR TEMPERATURE OF 2870°K, AND A BLUE 
FILTER CORNING CS-558, 5113, 1/2 STOCK THICKNESS 
INTERPOSED BETWEEN THE TUBE AND THE LIGHT SOURCE. 

C LIGHT SPOT SIZE TO BE 0.060 INCHES IN DIAMETER 
PROJECTED ONTO CENTER OF CATHODE. 

1 THE LIGHT LEVEL SHALL BE ADJUSTED BY CONTROLLING THE 
CURRENT THROUGH THE TUNGSTEN-FILAMENT TO PRODUCE A TUBE 
ANODE CURRENT OF 5.0+0.1 MICROAMPERES. THE ADJUSTMENT OF 
THE LIGHT SOURCE SHALL NOT EXCEED 120 SECONDS COMMENCING 
WITH THE APPLICATION OF LIGHT. THE LIGHT LEVEL SHALL BE 

OF THE VALUE READ AT THE 120 SECOND INTERVAL.MEASURE AND 
RECORD ANODE CURRENT AT THE 120 SECOND INTERVAL. 


2 MEASURE AND RECORD ANODE CURRENT AT THE END OF 
30 MINUTES OF OPERATION. 

.3 MEASURE AND RECORD ANODE CURRENT AT THE END OF 
ADDITIONAL 4 HOURS OF OPERATION. 

4 LEAVE TUBE INOPERATIVE IN ITS SOCKET FOR 24 
HOURS WITH LIGHT SENSITIVE AREA COVERED 

5 REPEAT ALL TESTS SPECIFIED UNDER ITEMS 5.2.1, 
5.2.2, AND 5.2.3. 

REPEAT ALL TEST SPECIFIED UNDER ITEM 5.1. 

MEASURE AND RECORD ALL INDICATED CHARACTERISTIC; 
ALL RECORDED TEST DATA IS TO BE FORWARDED TO 
PROCUREMENT AGENCY. 
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TABLE II 


+ 5°F 


CHARACTERISTICS RANGE. VALUES FOR. EQUIPMENT DESIGN AT 72°F ~Z°F 
UNDER CONDITIONS WITH DC SUPPLY VOLTAGE (E) 

ACROSS A VOLTAGE DIVIDER.PROVIDING 1/10 OF E 
BETWEEN CATHODE AND DYNODE NO. 1: 1/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE: AND 1/10 OF E 
BETWEEN DYNODE NO. 9 ANO ANODE. 

WITH E * 1000 VOLTS (EXCEPT AS NOTED) 

MIN. TYPICAL MAX. 


SENSITIVITY: 

LUMINOUS iiftnil 

AT 0 CPS (E) 100 [900-1IOOV 

CATHODE RADI ANT, .AT 

4000 ANGSTROMS -02-9 

CATHODE LUMINOUS (F) 2x10' 5 3x10' 5 

ANOOE-DARK-CURRENT JOI2043-I 
1012043-2 

ANODE-PULSE IflISET IME.(G) 1.5x10" 9 


100[900-1 IOOV] 260 QOOOV] AMP/L 


AMP/WATT 


8.5X lO^AMPfAT 100 
II.3X IO* 9 AMP[/kMPS/L 


ELECTRON TRANSIT TIME i(H) 


7.0x10' 


ABOVE DATA APPLICATION AFTER SECTION 5 SPECIAL 
CONDITIONING 
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OPERATION WITH A SUPPLY VOLTAGE (E) OF LESS THAN S00 
VOLTS DC IS NOT RECOMMENDED. IF SUCH A SUPPLY VOLTAGE 
itS USED, J tlLUMI NAT ION MUST .’BEiLIMf TED TO SUCH. A VALUE 
THAT 'THE 'AVERAGEjGATHODE PHOTOOURR0NT.DOES.NOT.EXCEED 
APPROXIMAIBLY 12 x 10*8 AMPCRE. 

AVERAGED OVER ANY INTERVAL OF 30 SECONDS MAXIMUM. 

UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870*K. A LIGHT INPUT OF 1 
MICROLUMEN IS USED. 

UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870°K. THE VALUE OF LIGHT FLUX 
IS 1000 MICROLUMEN AND 100 VOLTS ARE APPLIED BETWEEN 
CATHODE AND ALL OTHER ELECTRODES CONNECTED TOGETHER AS 
ANODE. 

MEASURED BETWEEN 10 PERCENT AND 90 PERCENT OF THE 
MAXIMUM ANODE-PULSE HEIGHT. THtS ANODE-PULSE RISE TIME 
IS PRIMARILY A FUNCTION OF TRANSIT-TIME VARIATION AND IS 
MEASURED UNDER CONDITIONS WITH THE INCIDENT LIGHT FULLY 
ILLUMINATING THE PHOTOCATHODE. 

THE ELECTRON TRANSIT TIME IS THE TIME INTERVAL BETWEEN 
THE ARRIVAL OF A DELTA FUNCTION LIGHT PULSE AT THE 
ENTRANCE WINDOW OF THE TUBE AND THE TIME AT WHICH THE 
OUTPUT PULSE AT THE ANODE TERMINAL REACHES PEAK 
AMPLITUDE. THE TRANSIT TIME IS MEASURED UNDER CONDITIONS 
WITH THE INCIDENT LIGHT FULLY ILLUMINATING THE PHOTOCATHODE. 


A. ON PLANE PERPENDICULAR TO THE INDICATED DIRECTION OF INCIDENT 
LIGHT AND PASSING THROUGH THE MAJOR AXIS OF TUBE. 

B. .ABSOLUTE-MAXIMUM RA1IN3S ARE LIMITING VALUBS OF ORBRATING 

ANO ENVIRONMENTAL CONDITIONS .AND ^SHOULD NOT BE EXCEEDED 
:UNDER THE.WORST PROBABLE CONDITIONS,., 
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NOTICE — WHIN GOVERNMENT DRAW INC*. SPECIFICATIONS. OR OJHJER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH * 

RELATED COVERNNENT PROCUREMENT OPERATION. THE UNITED * TAT « 

MENT THERESY INCURS NO RESPONSISILITY NOR ANY ORLICATION WHATSOEVER; 
AND THE FACT THAT THE COVERNNENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINCS. SPECIFICATIONS OR OTHER '• 

NOT TO RE RECARDED RY IMPLICATION OR OTHERWISE AS IN ANY MRNJRE* 
LICENSINC THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANY RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY RE RELATED THERETO. 


REQUIREMENTS 
1. 6ENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY KIL-D-70327. 

' B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. PACKAGING AND PACKING; ^IT PACKAGING ANO PACKING SHALL 
BE IN ACCORDANCE WITH N1L-E-75 LEVEL A, N BOTH _ 

INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL SE IN ACCORDANCE WITH 
MIL-6TDH29 AND SHALL -INCLUDE THE NASA DRAWING 
NUMBER AND REVISION-LETTER. „ ■,« - 

CATHODE SHALL HAVE A DARJt LIGHT SHIELDING PROTECTIVE 
COVER. 

2 INSPECTION AND ACCEPTANCE; [PRIOR TO INSPECTION AND-ACCEPTANCE 
TESTS SUBJECT THE TUBE TO A SHARP TAP ONCE (USING A 
FELT TUBE TAPPER) IN DIRECTION A. DIRECTION B AND 
DIRECTION CAS SHOWN. 

THE TUBE SHALL BE TAPPED IN SUCH A MANNER SO AS NOT 

, TO EXCEED 15 g'S. THIS PROCEDURE SHALL BE PERFORMED 
ONLY ONCE FOR EACH TUBE.] 

R. ELECTRICAL.CHARACTERISTICS 

i. PER TABLE II 

2 MARKING: PARTS SHALL BE IGENTIF!ED WITH NASA BRAHING 

NUMBER, : LATE$T REVISION, .SERIAL NUMB® ANB MANUFACTURER'S 
IDENTIFICATION PER.ND 1002019. 

B. MECHANICAL: OIMENSIONS.AS-SHOWN. 


3. DESIGN REQUIREMENTS 

A. STORAGE TEMPERATURE; -45*C TO ♦ 75*C 

B. ELECTRICAL RATING: PER TABLE I 

X. LEAD MATERIAL: DUMET PER ND I0I540I,30LD PLATED 

D. CURRENT AMPLIFICATION: 3*10* 

E. ANODE-PULSE RISE TIME 1.5X10* 9 TYPICAL 

MEASURED BETWEEN 10 PERCENT AND 90 PERCENT OF THE MAXIMUM 
ANODE-PULSE HEIGHT. THIS ANODE-PULSE RISE TIME IS PRIMARILY A 
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ANODE-PULSE HEIGHT. THIS ANODE-PULSE RISE TIME IS PRIMARILY A utHU '•* 
FUNCTION OF TRANSIT-TIME VARIATION & IS MEASURED UNDER CONDITIONS 
WITH THE INCIDENT LIGHT FULLY ILLUMINATING THE PHOTOCATHODE. 

F. ELECTRON TRANSIT TIME 7.0X10” 9 TYPICAL. THE ELECTRON TRANSIT TIME IS THE TIME 
INTERVAL BETWEEN THE ARRIVAL OF A DELTA FUNCTION LIGHT PULSE AT THE ENTRANCE 
WINDOW OF THE TUBE AND THE TIME AT WHICH THE OUTPUT PULSE AT THE ANODE TERMINAL 
REACHES PEAK AMPLITUDE. THE TRANSIT TIME IS MEASURED UNDER CONDITIONS WITH THE 
INCIDENT LIGHT FULLY ILLUMINATING THE PHOTOCATHODE. I I 
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?22t« FACT THAT THEGOVERNNENT NAT HAVE FORMULATED. FURNISHED. ON 
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PATENTED INVENTION THAT NAT IN ANY WAY BE RELATED THERETO. 


e^osioi. 


REVISIONS 
description _ 


4. ENVIRONMENTAL DATA (THIS TUBE HAS BEEN DESI6NED TO 
WITHSTAND THE FOLLOWING): 

A. SHOCK: THREE IMPACT SHOCKS IN BOTH DIRECTIONS 

OF THE X1-X2, Y1-Y2 AND Z1-Z2 AXES WITH 
EACH INPACT SHOCK HAVING A PEAK ACCELERA¬ 
TION OF 30 G‘S AND A TIME DURATION OF 
11 i 1 MILLISECONDS. FIGURE 1ST 

B. OPERATIONAL VIBRATION: VIBRATION HAVING SINUSOIDAL • 

MOTION APPLIED IN EACH OF THE THREE ORTHOGONAL 
AXES ACCORDING TO THE FOLLOWING SCHEDULES: 

5 TO 30 CYCLES PER SECOND WITH DOUBLE AMPLITUDE 
OF 0.45 INCHES AND 30 TO 2000 TO 30 CYCLES PER 
SECOND WITH AN ACCELERATION OF 20 G'S AT*A 
* SWEEP RATE OF 1 OCTmVe PER MINUTE HAVING A 
TOTAL.TIME DURATION OF 30 MIN. PER AXIS. 

C. LINEAR ACCELERATION: LINEAR ACCELERATION OF 15 G*S 

ALONG EACH OF THE TWO DIRECTIONS OF THE THREE 
AXES SHOWN IN FIGURES!FOR A DURATION OF 5 
MINUTES.IN EACH DIRECTION. 

D. TEMPERATURE (NON OPERATING): THREE CYCLES FROM -45*C 

TO +75 TO -45*C WITH 8 HOURS BEING REQUIRED 
FOR EACH CYCLE. 


TABLE I 

GENERAL 

SPECTRAL RESPONSE 
WAVELENGTH OF MAXIMUM RESPONSE 
OPERATING POSITION 
WEIGHT (APPROX) 

DYNODE.MATERIAL 

DIBECT INTERELECTRODE.CAPACITANCES (APPROX.): 
ANODE TO DYNODE NO. 9 
ANODE TO ALL OTHER ELECTRODES 
MAXIMUM OVERALL LENGTH (EXCLUDING SEMI- 
FLEXIBLE LEADS) 

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES: (I 
SUPPLY VOLTAGE (DG) 

- BETWEEN ANODE AND .CATHODE (C) 

’BETWEEN DYNODE NO. 9 AND ANODE 
BETWEEN CONSECUTIVE DYNODES 
• BETWEEN DYNODE NO. 1 AND CATHODE 
AVERAGE ANODE CURRENT (0) 

AMBIENT TEMPERATURE - 


S-4 

4000i 500 ANGSTROMS 
ANY 

0.17 02 


C$3 Sb 


1250 MAX. 
- 250 MAX. 
250 MAX. 
250 MAX. 
20 

75 MAX. 


INCHES 


INITIAL RFIFAS E CLASS A PER TDRR/^ 

REVI SED PER TDRR / 

REVISED PER TDRR 15772 
REVISED PER TDRR 186(9 


5. SPECIAL CONDITIONING 

5.1 THE FOLLOWING INITIAL MEASUREMENTS WILL BE MADE FOR THE TUBE. re 

5 11 CATHODE LUMINOUS SENSITIVITY: 30 x 10'<> AMPS./ 

LUMEN (TYPICAL VALUE) TEST CONDITIONS:: 

A 100 VOLTS BETWEEN CATHODE AND ALL OTHER ELECTRODES. 

B 10 -2 LUMENS INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT 5.2 
LIGHT SOURCE IN A LIME GLASS ENVELOPE AT A COLOR TEMPERATURE 
, OF 2870°K. 

5 1 2 CATHODE LUMINOUS SENSITIVITY: 3 x 10 -8 AMPS. 

' ' (TYPICAL VALUE) TEST CONDITIONS: 

A 100 VOLTS BETWEEN CATHODE AND ALL OTHER ELECTRODES. 

B * 10"2 LUMENS INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT LIGHT 
'SOURCE IN A LIME GLASS ENVELOPE AT A COLOR TEMPERATURE OF 2870°K 
AND A BLUE FILTER CORNING CS 558. 5113. 1/2 STOCK THICKNESS 
INSERTED BETWEEN LIGHT SOURCE AND CATHODE. 

5.1.3 ANODE CURRENT: lx 10 -6 AMPS. (TYPICAL VALUE). TEST CONDITIONS 

A. 1000 IfOLTSWERAT INC VOLTAGE. 5 - 2 

B 1 MICRO LUMEN INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT LIGHT 
SOURCE IN A LIME GLASS ENVELOPE AT A COLOR TEMPERATURE OF 2870 # K. 

C LIGHT SPOT SIZE TO BE 0.060 INCHES IN DIAMETER PROJECTED ONTO 
CENTER OF CATHODE. 

D. AVERAGE ANODE CURRENT FOR ANY 30 SECOND INTERVAL MAY NOT 
EXCEED 20 x 10" 6 AMPS. 

514 ANODE DARK CURRENT: 8.5 x 10" 9 AMPS. (MAX.VALUE) 

P/N 1012043-1 

11.3 x 10 -9 ,AMPS. (MAX. VALUE) 

P/N 1012043-2 

' TEST CONDITIONS: _ 

A. ANODE SENSITIVITY 100 AMPS/LUMEN | | 

5 .1.5 SIGNAL TO NOISE RATIO: 45 (TYPICAL VALUE) - 

TEST CONDITIONS: _ 

A. 1000 VOLTS OPERATING VOLTAGE. „ . 

B. .01 MICROLUMEN INCIDENT ON CATHODE FROM A - 

. TUNGSTEN-FILAMENT LIGHT SOURCE IN A LIME GLASS 

ENVELOPE AT A COLOR TEMP. OF 2870°K. 


C. LIGHT SOPT SIZE 0.060 INCHES IN DIAMETER PROJECTED ONTO 1 

CENTER OF CATHODE. - - 

D. NOISE MEASUREMENT MADE WITH A SQUARE WAVE 90 CPS (EQUAL 
ON OFF) LIGHT WAVE FORM AND WITH AN EQUIVALENT POWER PASS 

TEST^SEQUENCE: AFTER INITIAL MEASUREMENT SPECIFIED UNDER ITEM 
5 1 HAVE BEEN MADE, AND AFTER TUBE HAS BEEN INOPERATIVE FOR 
24 HOURS MINIMUM WITH LIGHT SENSITIVE AREA COVERED,THE , 
TUBE WILL BE SUBJECTED TO THE FOLLOWING TESTING: 

A. 1000 VOLTS OPERATING VOLTAGE. 

B. LIGHT INCIDENT ON THE CATHODE SHALL BE FROM A 

TUNGSTEN-FILAMENT LIGHT SOURCE IN A LIME GLASS ENVELOPE 
WHICH HAS A COLOR TEMPERATURE OF 2870°K. AND A BLUE ( ; 
FILTER CORNING CS-558, 5113, 1/2 STOCK THICKNESS 
INTERPOSED BETWEEN THE TUBE AND THE LIGHT SOURCE. i 

C LIGHT SPOT SIZE TO BE 0.060 INCHES IN DIAMETER 
PROJECTED ONTO CENTER OF CATHODE. 

.1 THE LIGHT LEVEL SHALL BE ADJUSTED BY CONTROLLING THE 
CURRENT THROUGH THE TUNGSTEN-FILAMENT TO PRODUCE A TUBE 
ANODE CURRENT OF 5.0+0.1 MICROAMPERES. THE ADJUSTMENT OF • 
THE LIGHT SOURCE SHALL NOT EXCEED 120 SECONDS COMMENCING 
WITH THE APPLICATION OF LIGHT. THE LIGHT LEVEL SHALL BE 

OF THE VALUE READ AT THE 120 SECOND INTEfiVAL.MEASURE AND 
RECORD ANODE CURRENT AT THE 120 SECOND INTERVAL. 

K ' QTY PART OR 
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2 2 MEASURE AND RECORD ANODE CURRENT AT THE END OF 
30 MINUTES OF OPERATION. 

.2.3 MEASURE AND RECORD ANODE CURRENT AT THE END OF 
ADDITIONAL 4 HOURS OF OPERATION. 

2 4 LEAVE TUBE INOPERATIVE IN ITS SOCKET FOR 24 
HOURS WITH LIGHT SENSITIVE AREA CQVQIES** ~ 

2 5 REPEAT ALL TESTS SPECIFIED UNDER ITEMS 5.2.1, 

5.2.2. AND 5.2.3. 

3 REPEAT ALL TEST SPECIFIED UNDER ITEM 5.1. 
MEASURE AND RECORD ALL INDICATED CHARACTERISTIC! 

1 4 ALL RECORDED TEST DATA IS TO BE FORWARDED TO 
PROCUREMENT AGENCY._ 
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e^oaio 
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TABLE II 

. 5°p 

CHARACTERISTICS.RANGE. VALUES FOR.EQUIPMENT DESIGN AT 72°F ~2°F 
UNDER CONDITIONS WITH DC SUPPLY VOLTAGE (E) 

ACROSS A VOLTAGE DIVIDER.PROVIDING 1/10 OF E 
BETWEEN CATHODE AND DYNODE NO. t: 1/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE:-AND 1/10 OF E 
BETWEEN DYNODE NO. 9 AND ANODE. 

WITH E » 1000 VOLTS (EXCEPT AS NOTED) 

TYPICAL MAX. 


SYM 

REVISIONS 

DESCRIPTION 


APPROVAL 

_ 

INITIAL RELEASE CLASS A PER TDRR/oHI i 


u ik. 

A 

REVISED PER TDRR l ® ? S'S' 


4* 

B 

REVISED PER TDRR 15772 


*»L J_ 

-C 

REVISED PER TDRR 18619 

ml 

m _ 


MIN. 


SENSITIVITY: 

LUMINOUS 
AT 0 CPS (E) 
CATHODE RADI ANT, ,AT 
4000 ANGSTROMS 
CATHODE.LUMINOUS (F) 


100 [900-1IOO V] 260Q000V] AMP/L 


2*1 O' 5 


J029 

3*1 O' 5 


'AMP/WATT 


ANODE-DARK-CURRENT 1012043-1 ~ 8.5X (O^AMPfAT IOO 1 

1012043-2 _II.3X lO^AMP^MPS/L J 

ANODE-RUliSEJRI5E. J t1l!Ei(0) 1.5x10 -9 - • 

ELECTRON mNSUfllME 1(H) * 7.0x10”* w " 


ABOVE DATA APPLICATION AFTER SjECTlON 5 SPECIAL 
CONDITIONING * w \ - 


OPERATION WITH A SUPPLY VOLTAGE (E) OF LESS THAN 500 
VOLTS DC. IS NOT RECOMMENDED. IF SUCH.A SUPPLY VOLTAGE 
1 IS USED,jILLUMINATION MUSTj»BE Hi IMfTED TO'SUCH A.VAGUE 
THAT’THEAVERAGE»GATH0DE PHOTOOURRBNTiDOESiNOT.EXCEED 
APPROXIMATELY tfxtO^iAMPIRE. ^ 

AVERAGED OVER ANY INTERVAL OF 30 SECONDS MAXIMUM. 

UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870*K. A LIGHT INPUT OF 1 
MICROLUMEN IS USED. 

UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870*K. THE VALUE OF LIGHT FLUX 
IS 1000 MICROLUMEN AND 100 VOLTS ARE APPLIED BETWEEN 
CATHODE AND ALL OTHER ELECTRODES CONNECTED TOGETHER AS 
ANODE. 


jNOTES 
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A. ON PLANE PERPENDICULAR TO,THE INDICATED DI RECTI ON OF INCI DENT 
LIGHT AND. PASSING THROUGH THE MAJOR AXIS OF TUBE. 

. — - •-‘T-v • - • •: ' •“ \\i . 
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REQUIREMENTS 


GENERAL 



€t70ZI0l 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY KIL-D-70327. 

SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

PACKAGING AND PACKING: UNIT PACKAGING ANO PACKING SHALL 
BE IN ACCORDANCE WITH HIL-E-75 LEVEL A, IN BOTH _ 
INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH 
MIL-5TDH29 AND SHALL INCLUDE THE NASA DRAWING 
NUMBER AND REVISION LETTER. 

CATHODE SHALL HAVE A DARK LIGHT SHIELDING PROTECTIVE 
COVER. 


2 INSPECTION AND ACCEPTANCE: [PRIOR TO INSPECTION AND ACCEPTANCE 
TESTS, SUBJECT THE TUBE TO A SHARP TAP ONCE (USING A 
FELT TUBE TAPPER) IN DIRECTION A, DIRECTION B AND 
DIRECTION C AS SHOWN. 

THE TUBE SHALL BE TAPPED IN SUCH A MANNER SO AS NOT 
TO EXCEED 15 V'S. THIS PROCEDURE SHALL BE PERFORMED 
ONLY ONCE FOR EACH TUBE.J 

A. ELECTRICAL.CHARACTERISTICS 
1. PER TABLE II 

2 MARKING: PARTS SHALL'BE : IDENTIFIED’WITH-NASA DRAWING 

NUMBER, LATEST REVISION. SERIAL NUMBS* AND MANUFACTURER'S 
IDENTIFICATION PERiHD 1002015. 


.490 
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.490 

.^5 


REVISIONS 

DESCRIPTION 

NITIAL RELEASE CLASS A PER TDRR /dOjJ 
REVISED PER TDRR / o % 
REVISED PER TDRH 15772 
REVISED PER TDRR 18619 
RFVISFD PER TDRR 19923 


1.50 

MUO 


0<2,0 KAlofSEE. HOTEX. 

SWEET 3 ) 


-.375 ►AllO/SEE KJOTEX v 
L SHE.ET 2>; 
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-UUEXDS .0160±.0015 

OIA< (SEE SECTIONJ 3) 


LEAD Dl A*.G»RAM (BOTTOM VIEW/) 
DIRECTION OF LIGHT 
± 1 / 2 ° 


0*30' 


MECHANICAL: 01 MENSIONS,AS SHOWN. 


DESIGN REQUIREMENTS 

A. STORAGE TEMPERATURE: -45*C TO ♦ 

B. ELECTRICAL RATING: PER TABLE f 


.032±.002 DIA- 

ONE HOLE 

.1815+005 R 



275 DIA 


INDEX: CUTOFF 
LEAD NO. 1:ANODE 
LEAD NO. 2:CUTOFF 


C. LEAD MATERIAL: DUMET PER ND 1015401,GOLD PLATED LEAD NO. 2 :C 

0. CURRENT AMPLIFICATION: 3*10* “2 ». £Se 1 

E. ANODE-PULSE RISE TIME 1.5X10 " 9 TYPICAL . N0 s- DYNODE NO 

MEASURED BETWEEN 10 PERCENT AND 90 PERCENT OF THE MAXIMUM , "q 

ANODE-PULSE HEIGHT. THIS ANODE-PULSE RISE TIME IS PRIMARILY A LtAD NU ’ b - UTNUUt "°- 
FUNCTION OF TRANSIT-TIME VARIATION & IS MEASURED UNDER CONDITIONS 
WITH THE INCIDENT LIGHT FULLY ILLUMINATING THE PHOTOCATHOOE. 

F. ELECTRON TRANSIT TIME 7.0X10 -9 TYPICAL. THE ELECTRON TRANSIT TIME IS THE TIME 

INTERVAL BETWEEN THE ARRIVAL OF A DELTA FUNCTION LIGHT PULSE AT THE ENTRANCE 
WINDOW OF THE TUBE AND THE TIME AT WHICH THE OUTPUT PULSE AT THE ANODE TERMINAL 
REACHES PEAK AMPLITUDE. THE TRANSIT TIME IS MEASURED UNDER CONDITIONS WITH THE 
INCIDENT LIGHT FULLY ILLUMINATING THE PHOTOCATHOOE. I I 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND1002034 FOR THIS - 

DRAWING. _ 


INDEX: CUTOFF 

LEAD NO.7: DYNODE NO. 4 
LEAD NO. 8 : DYNODE NO. 3 
LEAD NO.9: DYNODE NO. 2 
LEAD N0.10:0YN0DE NO. 1 
LEAD NO.1 1 :PHOTOCATHOOE 
LEAD N0.12:DYN0DE NO. 9 
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4. ENVIRONMENTAL DATA (THIS TUBE HAS BEEN DESIGNED TO 
WITHSTAND THE FOLLOWING): 

A. SHOCK: THREE IMPACT SHOCKS IN BOTH DIRECTIONS 

OF THE X1-X2, Y1-Y2 AND Z1-Z2 AXES WITH 
EACH INPACT SHOCK HAVING A PEAK ACCELERA¬ 
TION OF 30 G'S AND A TIME DURATION OF 
11 t 1 MILLISECONDS.FIGURE ET 

B. OPERATIONAL VIBRATION: VIBRATION HAVING SINUSOIDAL - 

MOTION APPLIED IN EACH OF THE THREE ORTHOGONAL 
AXES ACCORDING TO THE FOLLOWING SCHEDULES: 

5 TO 30 CYCLES PER SECOND WITH DOUBLE AMPLITUDE 
OF 0.45 INCHES AND 30 TO 2000 TO 30 CYCLES PER 
SECOND WITH AN ACCELERATION OF 20 G'S AT*A 
SWEEP RATE OF 1 OCTAVE PER MINUTE HAVING A 
TOTAL TIME DURATION OF 30 MIN. PER AXIS. 

U .LINEAR ACCELERATION: LINEAR ACCELERATOR OF 15 G'S (AS SIMULATED WITH 
A ROTARY ACCELERATOR) ALONG EACH OF THE TWO DIRECTIONS OF T>€ THREE AXES 
SHOW IN FIG. IV FOR A DURATION OF 5 MINUTES IN EACH DIRECTION 
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D. TEMPERATURE (NON OPERATING): THREE CYCLES FROM -45 *C 
TO +75 TO -45*C WITH 8 HOURS BEING REQUIRED 
FOR EACH CYCLE. 


GENERAL 

SPECTRAL RESPONSE 
WAVELENGTH OF MAXIMUM RESPONSE 
OPERATING POSITION 
WEIGHT (APPROX) 

DYNODE.MATERIAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
ANODE TO DYNODE NO. 9 
ANODE TO ALL OTHER ELECTRODES 
MAXIMUM OVERALL LENGTH (EXCLUDING SEMI- 
FLEXIBLE LEADS) 

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES: (8 
SUPPLY VOLTAGE (DC) 

BETWEEN ANODE AND .CATHODE (C) 

BETWEEN DYNODE NO. 9 AND ANODE 
BETWEEN CONSECUTIVE DYNODES 
BETWEEN DYNODE NO. 1 AND CATHODE 
AVERAGE ANODE CURRENT (D) 

AMBIENT TEMPERATURE 


S-4 

4000+ 500 ANGSTROMS 
ANY 

0.17 OZ 


Csj Sb 


INCHES 


1250 MAX. 
250 MAX. 
250 MAX. 
250 MAX. 
20 

75 MAX. 


5. SPECIAL CONDITIONING 

5.1 THE FOLLOWING INITIAL MEASUREMENTS WILL BE MADE FOR THE TUBE. 

5.1.1 CATHODE LUMINOUS SENSITIVITY: 30 x 10' 6 AMPS./ 

LUMEN (TYPICAL VALUE) TEST CONDITIONS:: 

A. 100 VOLTS BETWEEN CATHODE AND ALL OTHER ELECTRODES. 

B. 10 -2 LUMENS INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT 5.2 
LIGHT SOURCE IN A LIME GLASS ENVELOPE AT A COLOR TEMPERATURE 

OF 2870°K. 

5.1.2 CATHODE LUMINOUS SENSITIVITY: 3 x 10" 8 AMPS. 

(TYPICAL VALUE) TEST CONDITIONS: 

A. 100 VOLTS BETWEEN CATHODE AND ALL OTHER ELECTRODES. 

B. 10' 2 LUMENS INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT LIGHT 
SOURCE IN A LIME GLASS ENVELOPE AT A COLOR TEMPERATURE OF 2870°K 
AND A BLUE FILTER CORNING CS 558, 5113, 1/2 STOCK THICKNESS 
INSERTED BETWEEN LIGHT SOURCE AND CATHODE. 

5.1.3 ANODE CURRENT: 1 x 10 -6 AMPS. (TYPICAL VALUE). TEST CONDITIONS 

A. 1000-VOLTS OPERATING VOLTAGE. 5.2 

B. 1 MICRO LUMEN INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT LIGHT 
SOURCE IN A LIME GLASS EMVELOPE AT A COLOR TEMPERATURE OF ^BZCK. 

C. LIGHT SPOT SIZE TO BE 0.060 INCHES IN DIAMETER PROJECTED ONTO 
CENTER OF CATHODE. 

D. AVERAGE ANODE CURRENT FOR ANY 30 SECOND INTERVAL MAY NOT 
EXCEED 20 x 10 -6 AMPS. 

5.1.4 ANODE DARK CURRENT: 8.5 x 10‘ 9 AMPS. (MAX.VALUE) 

P/N 1012043-1 

11.3 x 10' 9 AMPS. (MAX. VALUE) 


C. LIGHT SOPT SIZE 0.060 INCHES IN DIAMETER PROJECTED ONTO 

CENTER OF CATHODE. 

D. NOISE MEASUREMENT MADE WITH A SQUARE WAVE 90 CPS (EQUAL 
ON OFF) LIGHT WAVE FORM AND WITH AN EQUIVALENT POWER PASS 
BAND OF 1000 CPS. 

TEST SEQUENCE: AFTER INITIAL MEASUREMENT SPECIFIED UNDER ITEM 

5.1. HAVE BEEN MADE, AND AFTER TUBE HAS BEEN INOPERATIVE FOR 
24 HOURS MINIMUM WITH LIGHT SENSITIVE AREA COVERED,THE j 
TUBE WILL BE SUBJECTED TO THE FOLLOWING TESTING: 

A. 1000 VOLTS OPERATING VOLTAQE. 

B. LIGHT INCIDENT ON THE CATHODE SHALL BE FROM A 
TUNGSTEN-FILAMENT LIGHT SOURCE IN A LIME GLASS ENVELOPE 
WHICH HAS A COLOR TEMPERATURE OF 2870 <> K, AND A BLUE 
FILTER CORNING CS-558, 5113, 1/2 STOCK THICKNESS 
INTERPOSED BETWEEN THE TUBE AND THE LIGHT SOURCE. 

C. LIGHT SPOT SIZE TO BE 0.060 INCHES IN DIAMETER 
PROJECTED ONTO CENTER OF CATHODE. 

.1 THE LIGHT LEVEL SHALL BE ADJUSTED BY CONTROLLING THE I 

CURRENT THROUGH THE TUNGSTEN-FILAMENT TO PRODUCE A TUBE | 

ANODE CURRENT OF 5.0+0.1 MICROAMPERES. THE ADJUSTMENT OF 
THE LIGHT SOURCE SHALL NOT EXCEED 120 SECONDS COMMENCING 
WITH THE APPLICATION OF LIGHT. THE LIGHT LEVEL SHALL BE 
MAINTAINED CONSTANT THROUGHOUT ALL TESTS MADE UNDER ITEM 
5.2 BY HOLDING THE TUNGSTEN-FILAMENT CURRENT WITHIN +0.5% 
OF THE VALUE READ AT THE 120 SECOND INTERVAL.MEASURE AND 
RECORD ANODE CURRENT AT THE 120 SECOND INTERVAL. 


.2.2 MEASURE AND RECORD ANODE CURRENT AT THE END OF 
30 MINUTES OF OPERATION. 

.2.3 MEASURE AND RECORD ANODE CURRENT AT THE END OF 
ADDITIONAL 4 HOURS OF OPERATION. 

.2.4 LEAVE TUBE INOPERATIVE IN ITS SOCKET FOR 24 
HOURS WITH LIGHT SENSITIVE AREA COVERED, 

.2.5 REPEAT ALL TESTS SPECIFIED UNDER ITEMS 5.2.1, 
5.2.2, AND 5.2.3. 

.3 REPEAT ALL TEST SPECIFIED UNDER ITEM 5.1. 

MEASURE AND RECORD ALL INDICATED CHARACTERISTIC: 
.4 ALL RECORDED TEST DATA IS TO BE FORWARDED TO 
PROCUREMENT AGENCY. 


TEST CONDITIONS: 
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A. ANODE SENSITIVITY 100 AMPS/LUMEN 

SIGNAL TO NOISE RATIO: 45 (TYPICAL VALUE) 

TEST CONDITIONS: 

A. 1000 VOLTS OPERATING VOLTAGE. 

B. .01 MICROLUMEN INCIDENT ON CATHODE FROM A 
TUNGSTEN-FILAMENT LIGHT SOURCE IN A LIME GLASS 
ENVELOPE AT A COLOR TEMP. OF 2870°K. 
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TABLE II 

, c^p 

CHARACTERISTICS.RANGE. VALUES FOR. EQUIPMENT DESIGN AT 72°F ~2°F 
UNDER CONDITIONS WITH DC SUPPLY VOLTAGE (E) 

ACROSS A VOLTAGE DIVIDER.PROVIDING 1/10 OF E 

BETWEEN CATHODE AND DYNODE NO. t: 1/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE: AND 1/10 OF E 
BETWEEN DYNODE NO. 9 AND ANODE. 

WITH E * 1000 VOLTS (EXCEPT AS NOTED) 


MIN. TYPICAL MAX. 


SENSITIVITY: 

LUMINOUS 
AT 0 CPS (E) 
CATHODE RADIANT,.AT 
4000 ANGSTROMS 
CATHODE LUMINOUS (F) 


AMP/WATT 


a et70£io 


100[900-1IOOV] 260Q000V] AMP/L 


LUMINOUS (F) 2x10 3 3x10 ’ AMP/L _ 

ANODE-DARK-CURRENT 1012043-1 8.5X lO^AMPfAT IOO 


ANODE-PULSE JRISE.'TIBETG) 
ELECTRON TRANSIT TIMES(H) 


1012043-2 II.3X IO^AMPUmPS/L 

1.5x10”’ 


OPERATION WITH A SUPPLY VOLTAGE (E) OF LESS THAN 500 
VOLTS DC IS NOT RECOMMENDED. /IF.SUCH.A SUPPLY VOLTAGE 
ifS USED, .’ILLUMINATION MUST?BE *l!INfTED TO SUCH. A VALUE 
THAT THE<AVERABEJCATHOOE PHOTOCUBRBNT.DOES jNOT.EXCEED 
APPROXIMATBLY>2x10^8,AMPERE. 

AVERAGED OVER ANY INTERVAL OF 30 SECONDS MAXIMUM. 

UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870*K. A LIGHT INPUT OF 1 
MICROLUMEN IS USED. 

UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870*K. THE VALUE OF LIGHT FLUX 
IS 1000 MICROLUMEN AND 100 VOLTS ARE APPLIED BETWEEN 
CATHODE AND ALL OTHER ELECTRODES CONNECTED TOGETHER AS 
ANODE. 
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ABOVE DATA APPLICATION AFTER SECTION 5 SPECIAL 
CONDITIONING - 


A. ON PLANE PERPENDICULAR TO THE INDICATED DIRECTION OF INCIDENT 
LIGHT AND.PASSING THROUGH THE MAJOR AXIS OF TUBE. 

B. .ABSOLUTE-MAXIMUM AA1IN8S ilE (UNITING VALUES OF OPERATING 
AND ENVIRONMENTAL CONDITIONS t AND^SHOULD NOT BE EXCEEDED 
(UNDER THE .WORST RR0BA8LE CONDITIONS. 
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REQUIREMENTS 
1. GENERAL 



St70ZI0l 


REVISIONS 


-_ NITIflL RELEASE CLASS 0 PER TDRR /OOtJ 

A REVISED PER TDRR I o 2 * S' 

B REVISED PER TDRR I577£ 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. PACKAGING AND PACKING; PACKAGING A f*D PACK’NO SHALL 

BE IN ACCORDANCE WITH Mll-E-75 LEVEL *• " B0 ™ • 

INSTANCES MARKING OF UNIT PACKAGES AND EXTERIOR 
SHIPPING CONTAINERS SHALL BE IN ACCORDANCE WITH 
MIL-STDH29 AND SHALL INCLUDE THE NASA DRAWING 
NUMBER AND REVISION LETTER. 

CATHODE SHALL HAVE A DARK LIGHT SHIELDING PROTECTIVE 
COVER. 

INSPECTION AND ACCEPTANCE; [PRIOR TO INSPECTION AND ACCEPTANCE 
TESTS. SUBJECT THE TUBE TO A SHARP TAP ONCE (USING A 
FELT TUBE TAPPER) IN DIRECTION A, DIRECTION B AND 
DIRECTION C AS SHOWN. 

THE TUBE SHALL BE TAPPED IN SUCH A MANNER SO AS NOT 
, T# EXCEED is vs. THIS PROCEDURE SHALL BE PERFORMED 
ONLY ONCE FOR EACH TUBE.3 

A. ELECTRICAL CHARACTERISTICS 
1. PER TABLE II 

2 MARKING; PARTS SHALL BE 'IDENTIFIED WITH NASA DRAWING 
' _ NUMBER, LATEST REVISION, SERIAL NUMBER AND MANUFACTURER'S 

IDENTIFICATION PERiND 1002019. 

B. MECHANICAL: DIMENSIONS,AS SHOWN. 
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DESIGN REQUIREMENTS 

A. STORAGE TEMPERATURE: -45*C TO ♦ 75*C 

B. ELECTRICAL RATING: PER TABLE I 
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LEAD NO. 1:ANODE 
LEAD NO. 2:CUTOFF 



C. LEAD MATERIAL: DUMET PER ND 1015401,SOLD PLATED LEAD NO. 2:C 

0. CURRENT AMPLIFICATION: 3*10* “g g; JljJJgg g; * 

E ‘ MEASURED L bItWEEN 1 0^PERCENT^AND^90'PERCENT OF THE MAXIMUM , jjjjj g’ ^JSoDE NO* 5 
ANODE-PULSE HEIGHT. THIS ANODE-PULSE RISE TIME IS PRIMARILY A LEfl0 N0 - b - u ™ uut HU - ? 
FUNCTION OF TRANSIT-TIME VARIATION 4 IS MEASURED UNDER CONDITIONS 
WITH THE INCIDENT LIGHT FULLY ILLUMINATING THE PHOTOCATHODE. 

F. ELECTRON TRANSIT TIME 7.0X10 -9 TYPICAL. THE ELECTRON TRANSIT TIME IS THE TIME 
INTERVAL BETWEEN THE ARRIVAL OF A DELTA FUNCTION LIGHT PULSE AT THE ENTRANCE 
WINDOW OF THE TUBE AND THE TIME AT WHICH THE OUTPUT PULSE AT THE ANODE TERMINAL 
REACHES PEAK AMPLITUDE. THE TRANSIT TIME IS MEASURED UNDER CONDITIONS WITH THE 
INCIDENT LIGHT FULLY ILLUMINATING THE PHOTOCATHODE. I I 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND1002034 FOR THIS-- 

DRAWING. - 
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4. ENVIRONMENTAL DATA (THIS TUBE HAS BEEN DESIGNED TO 
WITHSTAND THE FOLLOWING): 

A. SHOCK: THREE IMPACT SHOCKS IN BOTH DIRECTIONS 
OF THE X1-X2, Y1-Y2 AND Z1-Z2 AXES WITH 
EACH INPACT SHOCK HAVING A PEAK ACCELERA¬ 
TION OF 30 G'S AND A TIME DURATION OF 
11 ♦ 1 MILLISECONDS.FIGURE ET 

B OPERATIONAL VIBRATION: VIBRATION HAVING SINUSOIDAL • 
MOTION APPLIED IN EACH OF THE THREE ORTHOGONAL 
AXES ACCORDING TO THE FOLLOWING SCHEDULES: 

5 TO 30 CYCLES PER SECOND WITH DOUBLE AMPLITUDE 
OF 0.45 INCHES AND 30 TO 2000 TO 30 CYCLES PER 
SEC0N0 WITH AN ACCELERATION OF 20 G'S AT .A 
SWEEP RATE OF 1 OCTAVE PER MINUTE HAVING A 
TOTAL TIME DURATION OF 30 MIN. PER AXIS. 

0. LINEAR ACCELERATION: LINEAR ACCELERATE OF 15 G'S (AS SIWJLATED WITH 
A ROTARY ACCELERATOR) ALONG EACH OF THE TWO DIRECTIONS OF THE THREE AXES 
SHOWN IN FIG. IV FOR A DURATION OF 5 MINUTES IN EACH DIRECTION 

D. TEMPERATURE (NON OPERATING): THREE CYCLES FROM -45*C 
TO +75 TO -45+C WITH 8 HOURS BEING REQUIRED 

FOR EACH CYCLE. 


TABLE I 

GENERAL 

SPECTRAL RESPONSE 
WAVELENGTH OF MAXIMUM RESPONSE 
OPERATING POSITION 
WEIGHT (APPROX) 

DYNODE MATERIAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
ANODE TO DYNODE NO. 9 
ANODE TO ALL OTHER ELECTRODES 
MAXIMUM OVERALL LENGTH (EXCLUDING SEMI- 
FLEXIBLE LEADS) 

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES: (B 
SUPPLY VOLTAGE (DC) 

BETWEEN ANODE AND-CATHODE (C) 

5 BETWEEN DYNODE NO. 9 AND ANODE 
BETWEEN CONSECUTIVE DYNODES 
BETWEEN DYNODE NO. 1 AND CATHODE 
AVERAGE ANODE CURRENT (0) 

AMBIENT TEMPERA1UBE 
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ANY 
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C$3 Sb 
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250 MAX. 
250 MAX. 
250 MAX. 
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5. SPECIAL CONDITIONING 

5.1 THE FOLLOWING INITIAL MEASUREMENTS WILL BE MADE FOR THE TUBE. 

5.1.1 CATHODE LUMINOUS SENSITIVITY: 30 x lO' 8 AMPS./ 

LUMEN (TYPICAL VALUE) TEST CONDITIONS:: 

a mo VOLTS BETWEEN CATHODE AND ALL OTHER ELECTRODES. 

£‘ 0 ? 2 LUMENS NCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT 5.2 

B ’ LIGHT SuScE IN A LIME GLASS ENVELOPE AT A COLOR TEMPERATURE 
OF 2870°K. 

5 1.2 CATHODE LUMINOUS SENSITIVITY: 3 x liT 8 AMPS. 

(TYPICAL VALUE) TEST CONDITIONS: 

A 100 VOLTS BETWEEN CATHODE AND ALL OTHER ELECTRODES. 
r' 10' 2 LUMENS INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT LIGHT 
Imcl INALIME GLASS ENVELOPE AT A COLOR TEMPERATURE OF 2870«K 
AND A BLUE FILTER CORNING CS 558, 5113, 1/2. STOCK THICKNESS 
INSERTED BETWEEN LIGHT SOURCE AND CATHODE. 

5.1.3 ANODE CURRENT: 1 x 10 _b AMPS. (TYPICAL VALUE). TEST CONDITIONS 

A 1000 VOLTS OPERATING VOLTAGE. 52 

r’ 1 MICRO LUMEN INCIDENT ON CATHODE FROM A TUNGSTEN-FILAMENT LIGHT 
SOURCE IN A LIME GLASS ENVELOPE AT A COLOR TEMPERATURE OF 2870°K. 

C LIGHT SPOT SIZE TO BE 0.060 INCHES IN DIAMETER PROJECTED ONTO 
CENTER OF CATHODE. 

D. AVERAGE ANODE CURRENT FOR ANY 30 SECOND INTERVAL MAY NOT 
EXCEED 20 x 10' 6 AMPS. 

5.1.4 ANODE DARK CURRENT: 8.5 x 10 -9 AMPS. (M^-VALUji) 

P/N 1012043“I 

11.3 x 10 -9 AMPS. (MAX. VALUE) 

P/N 1012043-2 

TEST CONDITIONS: 

A. ANODE SENSITIVITY 100 AMPS/LUMEN | | 

5 1 5 SIGNAL TO NOISE RATIO: 45 (TYPICAL VALUE) ‘ 

TEST CONDITIONS: - 

A. 1000 VOLTS OPERATING VOLTAGE. 

B. .01 MICROLUMEN INCIDENT ON CATHODE FROM A - 

TUNGSTEN-FILAMENT LIGHT SOURCE IN A LIME GLASS 

ENVELOPE AT A COLOR TEMP. OF 2870°K. 


C. LIGHT SOPT SIZE 0.060 INCHES IN DIAMETER PROJECTED ONTO 
CENTER OF CATHODE. 

D NOISE MEASUREMENT MADE WITH A SQUARE WAVE 90 CPS (EQUAL 
ON OFF) LIGHT WAVE FORM AND WITH AN EQUIVALENT POWER PASS 

TEST SEQUENCE: AFTER INITIAL MEASUREMENT SPECIFIED UNDER ITEM 
5 1 HAVE BEEN MADE, AND AFTER TUBE HAS BEEN INOPERATIVE FOR 
24 HOURS MINIMUM WITH LIGHT SENSITIVE AREA COVERED.THE , 
TUBE WILL BE SUBJECTED TO THE FOLLOWING TESTING: 

A 1000 VOLTS OPERATING VOLTAQE. 

B. LIGHT INCIDENT ON THE CATHODE SHALL BE FROM A 
TUNGSTEN-FILAMENT LIGHT SOURCE IN A LIME GLASS ENVELOPE 
WHICH HAS A COLOR TEMPERATURE OF 2870°K, AND A BLUE 
FILTER CORNING CS-558, 5113, 1/2 STOCK THICKNESS 
INTERPOSED BETWEEN THE TUBE AND THE LIGHT SOURCE. 

C LIGHT SPOT SIZE TO BE 0.060 INCHES IN DIAMETER 
PROJECTED ONTO CENTER OF CATHODE. 

.1 THE LIGHT LEVEL SHALL BE ADJUSTED BY CONTROLLING THE 
CURRENT THROUGH THE TUNGSTEN-FILAMENT TO PRODUCE A TUBE 
ANODE CURRENT OF 5.0+0.1 MICROAMPERES. THE ADJUSTMENT OF 
THE LIGHT SOURCE SHALL NOT EXCEED 120 SECONDS COMMENCING 
WITH THE APPLICATION OF LIGHT. THE LIGHT LEVEL SHALL BE 

■ SW W TB8WI L«fe! E a WWS lEjL 

OF THE VALUE READ AT THE 120 SECOND INTERVAL.MEASURE AND 
RECORD ANODE CURRENT AT THE 120 SECOND INTERVAL. 
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MEASURE AND RECORD ANODE CURRENT AT THE END OF 
30 MINUTES OF OPERATION. 

MEASURE AND RECORD ANODE CURRENT AT THE END OF 
ADDITIONAL 4 HOURS OF OPERATION. 

LEAVE TUBE INOPERATIVE IN ITS SOCKET FOR 24 
HOURS WITH LIGHT SENSITIVE AREA COVERED. 

REPEAT ALL TESTS SPECIFIED UNDER ITEMS 5.2.1, 
5.2.2, AND 5.2.3. 

REPEAT ALL TEST SPECIFIED UNDER ITEM 5.1. 
MEASURE AND RECORD ALL INDICATED CHARACTERISTIC: 
ALL RECORDED TEST DATA IS TO BE FORWARDED TO 
PROCUREMENT AGENCY. 
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TABLE II 

, gOp 

CHARACTERISTICS. RANGE. VALUES FOR EQUIPMENT DESIGN AT 72°F - 2°F C 

UNDER CONDITIONS WITH DC SUPPLY VOLTAGE (E) 

ACROSS A VOLTAGE DIVIDER.PROVIDING 1/10 OF E 
BETWEEN CATHODE AND DYNODE NO. 1: 1/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE: AND 1/10 OF E 

BETWEEN DYNODE NO. 9 AND ANODE. D 

WITH E « 1000 VOLTS (EXCEPT AS NOTED) E 


MIN. TYPICAL MAX. 


1OO (900-1100Vl . m p/i 
50 QAT IOOOvI A V 


SENSITIVITY: 

LUMINOUS ~ /1 012043-I 

AT 0 CPS (E)VJ 01 2043-2 

CATHODE RADI ANT, -AT 

4000 ANGSTROMS £2-9 

CATHODE LUMINOUS (F) 2x10 -5 3x10 -5 r _ _ _ 

ANOOEtDARK-CURRENT 1012043 -I 8.5X fO^AMPfAT 100 | 

1012043-2 II. 3X IO^AMPy\MPS/L J 


AMP/WATT 
AMP/L 

Y-YAMD 


ANODE-PULSE .'RISE TIME i(G) 
ELECTRON TRANSIT TINE 1(H) 


1.5x10 -9 
7. Ox IT) -9 


ABOVE DATA APPLICATION AFTER SECTION 5 SPECIAL 
CONDITIONING ' 


NOTES 

A. ON PLANE PERPENDICULAR TO THE INDICATED DIRECTION OF INCIDENT 
LIGHT AND PASSING THROUGH THE MAJOR AXIS OF TUBE. 

B. .ABSOLUTE-MAXIMUM RATINGS ARE IIIRniN6 VALUES OF OBBRATING 
•AND ENVIRONMENTAL CONDITIONS>ANDISHOULD NOT BE EXCEEDED 

iUNDER TUE .WORST.BROBABLE CONDITIONS. r 


2 
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OPERATION WITH A SUPPLY VOLTAGE (E) OF LESS THAN 500 
VOLTS DC.IS NOT RECOMMENDED. .IF SUCH.A SUPPLY VOLTAGE 
US USED,-ILLUMINATION MUSTBE.-LIMITED TO'SUCH A.VALUE 
THAT THE.AVERAGEJCATHODE PHOTOOURBBNT .DOES;NOT.EXCEED 
APPROXIMATELY 12x16^8.AMPERE^ 
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REVISED PER TDRR 19923 



E 

REVISED PER TDRR 21256 

\ffiM 

Djl 


AVERAGED OVER ANY INTERVAL OF 30 SECONDS MAXIMUM. 

UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870*K. A LIGHT INPUT OF 1 
MICROLUMEN IS USED. 


UNDER THE FOLLOWING CONDITIONS: THE LIGHT SOURCE IS A 
TUNGSTEN-FILAMENT IN A LIME GLASS ENVELOPE OPERATED AT 
A COLOR TEMPERATURE OF 2870*K. THE VALUE OF LIGHT FLUX 
IS 1000 MICROLUMEN AND 100 VOLTS ARE APPLIED BETWEEN 
CATHODE AND ALL OTHER ELECTRODES CONNECTED TOGETHER AS 
ANODE. 
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SPECIFIED IN NO 1013404, CLASS 2. 
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INSPECTION AND ACCEPTANCE: [PRIOR TO INSPECTION ANO -ACCEPTANCE 
TESTS..SUBJECT THE TUBE TO A SHARP TAP ONCE (USING A 
! *- FELT TUBE TAPPER) IN DIRECTION A, DIRECTION • AND 

, A DIRECTION C AS SHOWN. 

THE TUBE SHALL BE TAVPEO IN SUCH A MANNER SO AS NOT 
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ENVIRONMENTAL DATA (THIS TUBE HAS BEEN DESIGNED TO 
WITHSTAND THE FOLLOWING): 
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C. OPERATION WITH A.SUPPLY VOLTAGE (E) Of.LESS THAN 500 
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A COLOR TEMPERATURE OF 2870»K. A LIGHT INPUT OF 1 
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4. SPECIAL COIIOITIOBING: (BY SUPPLIER) 

A. :BURN-IN SHALL.BE.FOR-A PERIOD OF.240.HOURS-UNDER 
THE FOLLOWING CONDITIONS: 

1. AHBIENT TEMPERATURE: .SHALL-BE-*70* * 10*C. 

2. APPLIED VOLTAGE STRESS: H 

. . VDS * -20+1V - 

- ' r - Vcs * 0 VOLTS 

' r * Id - AS DETERMINED BY VOLTAGE BIAS CONDITIONS 

B. PARAMETRIC STABILITY: DATA TO BE TAKEN AT 0, 120, 

240 HOURS. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
f ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

DRAilljM CURRENT (I D SS) " 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, THE FINAL READING AND 
rTHE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA 
SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS 
UNtTS F fl|L| NG TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE CHANGED MORE THAN^ ’ 
a <N , Ioss SHALL NOT be acceptable. 
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1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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C. PACKAGING AND SHIPPING IN ACCORDANCE WITH ND.4002215, CLASS l 


2. INSPECTION AND ACCEPTANCE BY USER (100%) 
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FIGURE. I 


REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 

C. PACKAGING AND SHIPPING IN ACCORDANCE WITH MIL-P-llfc, METHOO III. 


INCIPIENT 
GELATION ; 
AT 50 MR/ 


2. INSPECTION AND ACCEPTANCE 

A. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED PER ND 1002019 WITH 
NASA DRAWING NUMBER, LATEST REVISION LETTER, MANUFACTURER'S 
IDENTIFICATION, 0ATE OF MANUFACTURE.AND DATE OF EXPIRATION. 

3. DESIGN REQUIREMENTS 

A. THE PRODUCT SHALL BE AN ADDITIVE-FREE, COLORLESS METHYL CHL0R0PHENYL 
SILICONE FLUID. 

B. TEMPERATURE RANGE: -100* TO ♦ 450*F 
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RADIATION DOSE, MEGAROENTGENS 

DATA WAS MEASURED ON A TEST '- SAMPLE 
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STANDARD 2" DIAMETER IRRADIATION DISC) 
IRRADIATEO BY A 1.5 MEV RESONANT TRANS¬ 
FORMER; THE FLUID WAS 9" FROM THE TUBE 
WINDOW AT ROOM TEMPERATURE, AND THE DOSE 
RATE WAS 10 MEGAROENTGENS PER MINUTE. 


1. POUR POINT: -100*F MAXIMUM 

C. KINEMATIC VISCOSITY (TYPICAL): (PER ASTM D-445, APPENDIX A) 

2500 CENT I STOKES AT -65*F 
52 CENT I STOKES AT 100*F 
4.5 CENT I STOKES AT 400*F 

NOTE: NO CHANGE IN VISCOSITY WITH SHEAR RATE. 

D. WEIGHT LOSS-VACUUM: 0.34% WEIGHT LOSS AFTER 114 HOURS AT 140* - 160*F-AND 

PRESSURES OF 10 -5 TO IO - * MM HG. 

E. RADIATION RESISTANCE: 50 MEGAROENTGENS TO GEL (SEE FIGURE I). 

F. SHELF LIFE: THREE YEARS 
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REQUIREMENTS 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


B. 


SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
ND 1015404, CLASS 3 EXCEPT FOR PARA 3.2.2 AND 3.2.8 kHICH SHALL 
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C. PACKAGING AND SHIPPING IN ACCORDANCE WITH ND 1002215. CLASS I. . 
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DESIGN REQUIREMENTS 1 H* 3 5'jy J £ LITHIUM S ^ ® H-! 

A. THE PRODUCT SHALL BE FORMULATED FROM A SILICONE FLUID (REFERENCE NASA DRAWING NO. 1012050) 
AND A LITHIUM SOAP BASE. 
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TEMPERATURE RANGED -)00° TO +450°F u f C 
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'TABLE I 


PERFORM TESTS. PER MIL-T-27 


FREQUENCY RESPONSE: 


REQUIREMENTS 


GENERAL 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 


SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404. CLASS 2. 

UNITS SHALL MEET ALL REQUIREMENTS OF MIL-T-27 (QUAL.^INSPECTION FOR 
BOTH MECH..DESIGN A. CONST. 4-ELEC..CHAR.) GRADE 5, CLASS R 


DC RESISTANCE: 
PHASE SHIFT: 


UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE 
FOLLOWING: 


EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT DURING 
TRANSIT. 


WITH 2V RMS APPLIED TO TERM (1-2) AND THE 
CIRCUIT CONNECTED PER FIG 1, A FREQUENCY 
RESPONSE CHECK SHALL BE MADE FROM 100 CPS 
TO 1 KC WITH 2.5**®ciN THE PRIMARY. THE 
TEST SHALL THEN BE RE-RUN WITH 3.5 m *.»« 

IN THE PRIMARY. THE MX DIFFERENCE BE1VEEN 
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LESS THAN*2BB. __ 
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WITH 2 VRMS APPLIED T# TERM.(1-2) 

AND THE CIRCUIT CONNECTED FIG 
1 A PHASE SHIFT CHECK SHALL BE MADE 
WITH FIRST 2.5 M«-Oc|N THE PRIMARY 
AND THE FREQUENCY VARIED FROM 3.25 
CPS TO 475 CPS AND THEN WITH 3.5 
MfcWtlN THE- PRIMARY AND THE FREQUENCY 
VARIED THROUGH THE SAME VALUES. AT NO 


LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 


TIME SHALL THE PHASE SHIFT Ea TO Ei 
EXCEED 2*. 


POLARITY: 


UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 


DIELECTRIC STRENGTH: 
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TURNS RATIO: 
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COMPLETION OF BURN-IN £ IF SPACE PERMITS. 
MANUFACTURER'S PART NUMBER. EXTERIOR SHIPPING 
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D. LEAD MATERIAL: NICKEL, GOLD PLATED PER ND1015400. 
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A. MAX AMBIENT TEMPERATURE: -55°C TO +85*C 

B. AC VOLTAGE ACROSS PRIMARY: 2V RMS MAX _I_ 

C. PRIMARY DC CURRENT: 3.5 M.MIX 40Q+ 
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REVISED PER TDRR 11522 


I FREQUENCY RESPONSE: 


REQUIREMENTS 
1. GENERAL 


A. INTERPRET DRAUING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-T-27 (QUAL. .INSPECTION FOR 
BOTH MECH DESIGN & CONST* & ELEC .CHARACTERISTICS) GRADE 5,CLASS R 

D. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE 
FOLLOWING: 

1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT DURING 
TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 

E. UNITS SHALL MEET THE QUALIFICATIONS REQUIREMENTS OF ND 1002047 


2. INSPECTION AND ACCEPTANCE 

A. DIMENSIONS AS SHOWN 

B. ELECTRICAL REQUIREMENTS 

1. PER TABLE I 

C. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 

PER NO 1002047 WITH THE MANUFACTURER'S NAME 
AND/OR SYMBOL, NASA DRAWING NUMBER, DASH NUMBER 
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COMPLETION OF BURN-IN $ IF SPACE PERMITS, 
MANUFACTURER'S PART NUMBER. EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE THE NASA 0RAWING NUMBER, 
DASH NUMBER AND REVISION LETTER. 

D. LEAD MATERIAL: NICKEL, PER ND1015400. 

'(1) CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 

SHALL ACCOMPANY EACH SHIPMENT. .02.5 

3. DESIGN REQUIREMENTS 

A. MAX AMBIENT TEMPERATURE: -55 # C TO *85*0 

B. PRIMARY DC CURRENT: 2.0 MA MAX 
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RE-RUN WITH 2 MADCIN THE PRI¬ 
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BETWEEN ANY TWO POINTS ON THE 
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4. SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER .SHALL .BE TEMPERATURE CYCLED-FOR 5 CYCLES.PER MILrSTD-202, 
METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL BE -55*C, >25*C AND 
105*C AND EXPOSURE TIME SHALL BE 15 MINUTES AT EACH TEMPERATURE. 
DURING THE LAST CYCLE, THE UNIT .SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. .AFTER STABILIZATION AT ROOM 
TEMPERATURE. UNIT SHALL PASS NORMAL .INSPECTION TESTS. 


NOTE T: E 6 SHALL BE CAPABLE OF GENERATING AC AND DC VOLTAGE 
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_ table 1 

PERFORM TEST PER MlL-T-27 


FREQUENCY RESPONSE: 


REQUIREMENTS 

1. GENERAL 
A. INTER 


INTERPRET DRAWING IN ACCORDANCE WITH fTANDARDS PRESCRIBED. 

BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 5, CLASS R, LIFE 
EXPECTANCY It IN AN AMBIENT TEMPERATURE OF 85°C . 

PRESERVATION, PACKAGING AND PACKING: PER ND 1002215, CLASS 1, CODE 1. 

UNITS SHALL BE DESIGNED T_0 MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 


DC RESISTANCE: 
PHASE SHIFT: 


INSPECTION AND ACCEPTANCE 

A. DIMENSIONS AS SH0UN 

B. ELECTRICAL REQUIREMENTS 


PER TABLE I 


WITH 3.5 VRMS APPLIED TO TERM 
(1-2) AND CIRCUIT CONNECTED 
PER FIG 1 A FREQUENCY RESPONSE 
CHECK SHALL BE MADE FROM 200CPS 
TO 1KC WITH .75 MADCIN THE 
PRIMARY. THE TEST SHALL THEN BE 
RE-RUN WITH 2 MADCIN THE PRI¬ 
MARY. THE MAX DIFFERENCE 
BETWEEN ANY TWO POINTS ON THE 

TWO TESTS SHALL BE 1 DB. 

800 OHMS MAX (1-2):4.5K OHMS 
MAX. (3-5) 

' WITH 3.5 VRrti APMC6 TO TEAM 
(1-2) AND CIRCUIT CONNECTED 
PER FIG 1,A PHASE SHIFT CHECK 
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VARIES BETWEEN ft:75 MADC & 

2 MADC IN THE PRIMARY, AT ANY 
SINGLE FREQUENCY BETWEEN - 
325 CPS TO 475 CPS AT NO TIME 
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(3-5) WITH RESPECT TO VOLTAGE 
(1-2) EXCEED 2°. 


POLARITY: 

DIELECTRIC STRENGTH: 
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4. SPECIAL .CONDITI ON tNG' (BY MANUFACTURER) 

TRANSFORMER .SHALL BE TEMPERATURE XYCLED-FOR 5.CYCLES. PER MIL-STD-202, 
METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL BE -55*C, *25t AND 
105t ANO EXPOSURE TIME SHALL BE IS MINUTES ..AT EACH TEMPERATURE. 
.DURING THE .LAST CYCLE. THE UNIT .SHALL BE TESTED FOR CONTINUITY AT 
EACH OF THE AMBIENT CONDITIONS. .AFTER STABILIZATION AT ROOM 
TEMPERATURE, UNIT .SHALL PASS NORMAL .INSPECTION TESTS. 


NOTE i: E e SHALL BE CAPABLE OF GENERATING AC AND DC VOLTAGE 
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4. SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
Ml CL-STD-202, METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55*C, *25*C AND +105*C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE, THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE, UNIT 
SHALL PASS NORMAL INSPECTION TESTS. 
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4. SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIC.-STD-202, METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55*C, *25*C AND *105*0 AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE, THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE, UNIT 
SHALL PASS NORMAL INSPECTION TESTS. 
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TABLE 1 CON’D _ 

RATED LOAD: WITH AN INPUT (1-2) OF | 
10 VOLTS. 400 CPS. THE FULL LOAD VOLTAGE 
SHALL BE: I 
:1 ± 5X WITH A 2K LOAD (3-4) 


1 + 5% WITH A 2K LOAD (5-6) 


VOLTAGE RATIO OBTAINED IN TEST a -1:1 1 5* 
VOLTAGE RATIO OBTAINED IN TEST b “ 

LOADS ARE SIMULTANEOUS 
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SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-202, METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55*C, *25^ AND *105 # C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE, THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE. UNIT 
SHALL PASS NORMAL INSPECTION TESTS. 


NOTE I: E 9 SHALL BE CAPABLE OF DEGENERATING DC ♦ A r 
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PERFORM TESTS PER MIL-T-27 


REQUIREMENTS 


FREQOENfr RESPONSE: 


1. GENERAL 


A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 


B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 


UNITS SHALL MEET ALL REQUIREMENTS OF MIL-T-27(QUAL. INSPECTION FOR 
BOTH MECH. DESIGN A CONSTR A ELEC CHARACTERISTICS) GRADE 5, CLASS R 


DC RESISTANCE: 


PHASE SHIFT: 


UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE 
FOLLOWING: 


1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL 
OTHERS AND PACKED SECURELY TO PREVENT CONTACT DURING 
TRANSIT. 


2. LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION 
DURING TRANSIT. 


UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 


WITH3LSV RMS APPLIED TO TERM (1-2), 
AND THE CIRCUIT CONNECTED PER FIG 1 
A FREQUENCY RESPONSE CHECK SHALL BE 
MADE FROM 200 CPS TO 1 KC WITH 
IN THE PRIMARY. THE TEST SHALL THEN 
BE RE-RUN HITH 4w*.*e IN THE PRIWRY 
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DIELECTRIC STRENGTH: 


INSPECTION AND ACCEPTANCE 
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INSULATION RESISTANCE: 
TURNS RATIO: 
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SPECIAL CONDITIONING (BY MANUFACTURER) 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlQ-STD-202, METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55*C, +25*C AND +105*0 AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE, THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE, UNIT 
SHALL PASS NORMAL INSPECTION TESTS. 


Eg SHALL BE CAPABLE OF DEGENERATING DC + AC VOLTAGES 


NEXT ASSY 


APPLICATION 



K IjT qty 

' 6840002 3901 REQD 

NO. 


part raI 
IDENTIFYING NO. 


UNLESS OTHERWISE SPECIFIED M 1 T 

DIMENSIONS ARE IN INCHES INST RUMEN TA TIO N LAS 

TOLERANCES ON cowwi 

FRACTIONS DECIMALS ANGLES DRAWN MM&kZDt/O DATE; 

* CHECKED^ ikA&l & 

DO NOT SCALE THIS DRAWING UTItmtL&l ft 3 il'l 

MATERIAL ' 


I HEAT TREATMENT 


I FINAL FINISH 


NASA APPROVAL. 


NOMENCLATURE OR 
DESCRIPTION 

LIST Of MATERIALS 

MANNED SPACECRAFT CENTER 

• HOUSTON. TEXAS 

TRANSFORMER, " 
AUDIO FREQUENCY 

✓ SPECIFICATION CONTROL DWG 

CODE IDENT NO. I SIZE I NASA DRAWING NO. 


NASA DRAWING NO. 

1012054 


£ OF 2 













































3 


2 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTHER DATA 
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INITIAL RELEASE CLASS A 
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ff/WU W_ 


REQUIREMENTS j —| 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY Mll-D-70327. GiRAJ 

B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION 

REQUIREMENTS SPECIFIED IN NO 1002054, LIFE TEST CONDITIONS _ 

SHALL BE THE SAME AS BURN IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH ND 1002215 CLASS I CODE II 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS AS SHOWN. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE I 

1. ZENER VOLTAGE (V z AT l ZT ) 

2. ZENER IMPEDANCE (Z ZT ) 

C jARKfNj ERS ?HE U ISSJAa8JE"s 2 TR C ADEMARK OR CODE; DATE CODE; LAST FOUR DIGITS OF 
' 5 aSA P/N AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
' PER ND 1002019 

*" s d. VISUAL INSPECTION. BY SUPPLIER PER ND 1002220 

3. DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE I 

B. MAXIMUM RATINGS: PER TABLE I 

C- STORAGE TEMPERATURE: -4.5*0 TO *200*C 

D. SURGE CURRENT: 5 X I Z m (TABLE I), 3 SURGES AT 1 MINUTE 
INTERVALS OF 8.3 M SEC DURATION SUPERIMPOSEO ON l» T 

E. POWER DISSIPATION: 250 MW MAX.. DERATE 1.43 l*/*C ABOVE 
25*C AMBIENT. 

F. LEAD DATA: THE LEAD MATERIAL FOR THIS PART IS DUNET. 

PER ND 1015401, GOLD PLATED. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 
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4. SPECIAL CONDITIONING: (BY SUPPLIER) 

A. BURN-IN SHALL BE FOR A PERI00 OF 240 HOURS UNDER THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: SHALL BE +25* 1 10*C. 

2. POWER DISSIPATION: SHALL BE 115 MILLIWATTS 

B. PARAMETRIC STABILITY: DATA TAKEN AT 0, 120 AND 240 
HOURS. 

1. ACCEPTANCE LIMITS 

(a) ZENER VOLTAGE: IX OF INITIAL VALUE. 

(b) DYNAMIC IMPEDANCE: 5% OF INITIAL VALUE. 

C. THIS DATA SHALL BE RECORDED FOR EACH UNIT AND SUBMITTED 
WITH SHIPMENT IN ADDITION TO THE INSPECTION AND ACCEPTANCE 
DATA TO BE FURNISHED IN ACCORDANCE WITH ND 1015404. 


NOTES FOR TABLE I: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE BASED ON A DC CURRENT FLOW 
THRU THE DIODE IN SUCH A DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 

TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A GO CYCLE AC CURRENT ON THE DC TEST 
CURRENT. THE MAGNITUDE OF THE AC CURRENT SHALL BE 10X OF THE DC LEVEL. 


VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF BREAKDOWN VOLTAGE AT 10X l ZH , 
THEN INCREASING CURRENT TO 50X I a, AND NOTING VALUE OF BREADOWN VOLTAGE AFTER 90 
SECONDS (MINIMUM). THE DIFFERENCE IN MEASURED VOLTAGE IS Av z . DURING THIS TEST THE 
DIODE SHALL BE SUSPENDED BY ITS LEADS A MINIMUM OF 1/2 INCH FROM THE BODY OF THE DIODE 
IN A STILL AIR AMBIENT OF 25°C. 
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4. SPECIAL CONDITIONING: (BY SUPPLIER) 

A. BURN-IN SHALL BE FOR A PERIOD OF 240 HOURS UNDER THE 
F0LL0UING CONDITIONS: 

1. AMBIENT TEMPERATURE: SHALL BE +25* t 10*C. 

2. ' POWER DISSIPATION: SHALL BE 115 MILLIWATTS 

B. PARAMETRIC STABILITY: DATA TAKEN AT 0, 120 AND 240 
HOURS. 

1. ACCEPTANCE LIMITS 

(a) ZENER VOLTAGE: 1% OF INITIAL VALUE. 

(b) DYNAMIC IMPEDANCE: 5* OF INITIAL VALUE OR 10 OHMS 
WHICH EVER IS GREATER. 

C. THIS DATA SHALL BE RECORDED FOR EACH UNIT AND SUBMITTED 
WITH SHIPMENT IN ADDITION TO THE INSPECTION AND ACCEPTANCE 
DATA TO BE FURNISHED IN ACCORDANCE WITH ND 1015404. 


NOTES FOR TABLE I: 

1 ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE BASED ON A DC CURRENT FLOW 
THRU THE DIODE IN SUCH A DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 CYCLE AC CURRENT ON THE DC TEST 
CURRENT. THE MAGNITUDE OF THE AC CURRENT SHALL BE 10* OF THE DC LEVEL. 


VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF BREAKDOWN VOLTAGE AT 10% l ZH , 
THEN INCREASING CURRENT TO 50* l ZH AND NOTING VALUE OF BREADOWN VOLTAGE AFTER 90 
SECONDS (MINIMUM). THE DIFFERENCE IN MEASURED VOLTAGE IS Av z . DURING THIS TEST THE 
DIODE SHALL BE SUSPENDED BY ITS LEADS A MINIMUM OF 1/2 INCH FROM THE BODY OF THE DIODE 
IN A STILL AIR AMBIENT OF 25 l C. 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
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BY MIL-D-70327. 


B. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION 
REQUIREMENTS SPECIFIED IN ND 1002054, LIFE TEST CONDITIONS 
SHALL BE THE SAME AS BURN IN CONDITIONS. 

D. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH ND 1002T29. 

INSPECTION AND ACCEPTANCE: 

: A. MECHANICAL REQUIREMENTS: 

1. DIMENSIONS AS SHOWN. 


B. 


C. 


ELECTRICAL CHARACTERISTICS: PER TABLE I 
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2. ZENER IMPEDANCE <Z ZT > 
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REV LETTER AND SERIAL NUMBER SHALL BE PERMANENTLY AND 
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3. DESIGN REQUIREMENTS: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE I 
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C. STORAGE TEMPERATURE: -t»5*C TO +200*0 

D. SURGE CURRENT: 5 X Izm (TABLE I), 5 SURGES AT 1 MINUTE 
INTERVALS OF 8.3 M SEC DURATION SUPERIMPOSED ON l ZT 

E. POWER DISSIPATION: 250 MW MAX., DERATE 1.43 MW/*C ABOVE 
25*C AMBIENT. 

F. LEAD DATA: THE LEA0 MATERIAL FOR THIS PART IS DUMET, 

PER ND 1015401 , GOLD PLATED."^’ - 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
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TIA\_ RELEASE CLASS A 

BTmR* <267£ - 

I SEP PER TPRR 14359_ 


I SEE NOTE 2.C.2 


*. INTERNET WWWW IN BOCOWBNCE WITH STIWBWS MSCRIKD BY MIL-0-7C527. 

». SUPPLIER SHALL COTOM TO QUALITY ASSURANCE PBWISIONS SPECIFIED IN » 1015404, CLASS I. 

C. UNITS SHALL K CAPABLE CF MtETIW MX REQUIREMENTS SPECIFIED IN PROCUREMNT SPECIFICATION PS1012065. 

0. UNIT SHALL BE SHIPPED MOUNTED ON A FIXTURE kHICH PREVENTS ROTOR (INNER fWER) FROM CONTACTING 
STATOR (OUTER MEMBER). PACKAGING SHALL BE PER ND100221S CLASS II CODE I 

2. INSPECTION AW ACCEPTANCE 

A. UNIT SHALL BE CAPMLE OF MEETING INSPECTION AW ACCEPTANCE HEQUIABCNTS OF PS 1012065. 

B. MECHANICAL 

I. DIMENSIONS AS SHOW 

2 MX MECHANICAL DIWISIONS APPLY MEN DISTANCE BEDEBI SURFACES X AW Y EQUALS .0A5.1MITS MUST 
MEET MX OTHER RETIREMENTS MEN DISTANCE BETWEEN X AW Y IS VARIED TO ANY FIXED POSITION BEMBI 
.038 «M> °*8 

3 . iq PORTION OF UNIT. INCLUDING FASTENERS AW WIRES. SHALL PROJECT BEYOW SPECIFIED RADIUS 

4 NO PORTION OF ROTOR SHALL PROJECT BEYOND SURFACE Z MORE THAN .010 

5 INTERIM. WIRING SHALL BE ARRANGED TO ALLOW ROTOR MECHANICAL ROTATION 82* MIN IN A O.OCKWISE 
DIRECTION AND 43* MIN IN A COUNTER-CLOCKWISE DIRECTION FROM POSITION SHOMI WEN VIEVED FROM 
SIDE WITH INDEX NARKS. 

4 MWW REFERENCE DESIGWTICMS ON RESOLVER AW COBECTORS. .12i.Q2 HIGH. PER W 1002019. 

7. EXTEMML UIIES PER MIL-W-16078. TYPE AW SIZE E-28. COLOR COOED IN ACCORDANCE WITH FIGWES I. SURFACE X- 
». TwisTEXTERMM. WIRES. PER WIRING LEGEW. IN RCCORDINCE WITH W 1002032. 

9 . UICE EXTERNAL WIRES PER NO 1002032 .045NOM 

10 POT COWECTORS IN ACCORDANCE WITH ND1002234 ‘ 

‘ a. POTTING SHALL NOT INTERFERE WITH POLARITY SCREW OPERATION SURFACE Y 

b. POTTING SHALL COVER WIRE INSULATION FOR A MINIUM OF 1/B INCH. 

II. IDENTIFY USING NASA DRAWING MUCER. REV LETTER AW MANUFACTURERS SYMBOL PER W1002019 AW 
SERIAL NUMBER PER W 1002023. 

C. ELECTRICAL 

1 MO RESOLVER ASSEMBLY IS AT ELECTRICAL ZERO. THE TWO INDEX MARKS SHALL BE ALICWD WITHIN 2* 

2 FOR ALL WSOLVERS. A POSITIVE ANGLEVoCCURS M«N THE INNER MEMBER IS ROTATED CCW FROM ELECTRICAL 
2ER0 MO VIEVED IN TIC DIRECTION OF TIC ORIENTATION ARROW. 

3. WITH VOLTAGES DEFINED BY FIGURE I, THE 44-SPEED RESOLVER. B1. SHILL SATISFY TIC FOLIUM ING EQUATIONS: 

Ejj *Kj (Eps COS 64A-Ep 4 SIN 44A) 

E m 4C) (E „ SIN 44A*Ep4 COS 4«) 

4 . WTdTTOLJAGEs'bEFINED BY FIGURE II. TIC TUD-SPEED RESOLVER. 12. SHALL SATISFY TMC FOUXWING EQUATION: 

£54 >K 2 (Ep 4 COS 2A - Ep, SIN 2A) 

INCLUSION OF SECOND SECONDARY PHASE (S1-S3) OPTIONAL. IF INCUSED. LEADS SHALL BE TERMINATED 
INTERNALLY OPEN CIRCUIT. OUTER MEMBER IS PRIMARY. 

*. WITH VOLTAGES OEFIICD BY FIGURE III. TIC CMC-SPEED RESOLVER. 13. SHILL SATISFY TIC FOWNIW EQUATIONS: 
Eg-KjE^jCOSA 
Es, *3 Ep, SIN A 
UBCR mta IS PRIMARY. 

3. DESIGN 

A. WIT SHALL MET DC CSIGN REQUIRBOTS SPECIFIED IN PS1012065 

“l SHALL MEET ALL OPERATIONAL REQUIREMENTS MCN ROTOR IS MOWTED ON A 

WY WVEUP TO .0CD1 tTr. RUNOUT MCN RUN ON ITS BEARINGS, AW 4.4374 DIAMETER OF STATOR 
IS MOUNTED IN A 4.4375 ♦.0003 UlMCTER HOLE MIICH MAY BE 
ECCENTRIC 10 ITS BEARIW Sf BY .0002 T.I.R. 

OL ROTOR HUBS AW STATOR HOUSINGS SHALL BE BERYLLIUM PER-W10Q2125 ,^\^JI D ( ® N ^ A 1 8 iVA:) F * STDOS 
^ SeAOEDROTOR LOCKING NUT SHALL BE COAROSIOMHESISTANT STEEL- 300 SERIES (NON MAGNETIC) 

|» 3. BOTOR LOCKING NUT SHALL IE BOWED TO ROTOR HUB PER NO 1002211 

4 wires shall BE GROUPED AS INDICATED AW PASS THROW HOUSING AT APPRQXIWTE LOCATIONS SHOW. 

May (IE WIRE SHALL PASS THROUGH EACH HOLE IN GROPWET OR EQUIVALE NT. FIT O F WIRE IN GROMCT AW 
SSm^IN 5us5nTshS PROVIDE A CASUAL SEAL. WlfCS SHALL NOT INTERFERE WITH ASSEMBLING AW 
TIGHTENING OF SCREWS IN MOUNTING SLOTS. 

5 SUITABLE STRAIN RELIEF SHALL BE PROVIDED FOR WIRES AT INNER SIOE OF GR09ETS 
4 ! EACH SOLDER JOINT. AT COMBCCTORS. SHALL BE PROTECTED WITH INSULATION SLEEVIW 1010410. 

7 • total ycight of unit shall not EXCEED 2 LBS. 

8 VIBRATION PROOF ALL SCREWS PER N01002211 OR BY USE OF SELF-LOCKING SCREWS 
£. ELECTRICAL 

1. CONDUCTORS TO COMCCTORS, PER WIRING LEGEW. IN ACCORDANCE WITH ND1002071. 

4. SPECIAL COWITIONIW 

«. trior TO INSPECTION AW ACCEPTANCE TESTS. WIT SHALL K TWPERATWE CYCLED TWICE 
IN THE FOLLOWING MANNER: 

ROOM TEMPERATURE TO *93*0 ±3*C 3 HOURS 

93*C +3*C i J 5 H0UHS 

93*| tJ'C TO ROOM TEMPERATURE ****■*!? 

ROOM TEMPERATURE 4 “JJ"! 

ROOM TEMPERATURE TO -50*C t5*C 3 HOURS 

-50*C i5 # C 4 H0URS 

-50•# i5«C TO ROOM TEMPERATURE 3 HOURS 

ROOM TEMPERATURE YGRWOURS 
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PROCUREMENT SPECIFICATION 
RESOLVER ASSEMBLY, ONE, TWO AND SIXTY-FOUR SPEED 

1. SCOPE 

1.1 This specification establishes the requirements for the procurement of 
the One, Two and Sixty-Four Speed Resolver Assembly, hereinafter called 
the resolver assembly. 

2. APPLICABLE DOCUMENTS 

2.1 The following documents of the issue in effect on the date of invitation 
for bids from a part of this specification to the extent specified herein. 

SPECIFICATIONS 

APOLLO GAN 

ND-1002013 Resolvers, Electrical, AC^General 

Specification for 

DRAWINGS 

APOLLO GAN 


1012065 


Resolver Assembly, One, Two and 
Sixty-Four Speed 





























■■ If 

' :}i 

■ : u 

■ 

• - 


; # . * * * ‘ i ■ &:i 

1.::: ", a t 

' * * ! ‘ • - • i '■ 


j| 

t,r 

ifl 

1 ’.I 

:f. ■ *| 


APOLLO G&N Specification 
PS 1012065 

3. REQUIREMENTS 
3.1 GENERAL 

f: f:, 1 Of Speed Resolver. The one speed resolver of the resolver assembly 
shall conform to the requirements of Specification ND-1002013 with the follow¬ 
ing exceptions or additions: 

a. Accuracy determination shall be made with loads of 2000 ohms 
±10 percent on both secondary windings. The relative accuracv 
between the two loads shall be ± 0. 25 percent. 

b. The resolver shall be tested as an RX only with P3 (BLK) excited 
high and PI (RD) grounded. 

c. The following paragraphs of Specification ND 1002013 are not 
applicable. 

(1) Phase Shift Variations Due to Voltage 

(2) Angular Error Versus Voltage 

(3) Angular Error Versus Frequency 

(4) Primary Impedance Unbalance 

(5) Temperature Rise 

(6) Friction Torque 

(7k Brush Slip Ring Continuity 

d. Measurement of air gap per side shall be made and shall conform to the 
value listed in 3. 5. lq. 

3 : 1 * 2 Two Speed Resolver. The two speed resolver of the resolver assembly 
exceptions o? addition^^** 1611 * 8 ° f Spectflcation ND-1002013 with the following 


a. Color coding of lead wire shall be as follows: 


Orange 

White 

Brown 

Green 

Brown 

Green 


b. The resolver shall be tested as an RC only* 

c. Accuracy determination shall be made with a load of 5000 ohms 
± 10 percent across the secondary winding, S2(BRN) - £&(CRN). 


, s..-'id ifc 


■V'lftj.J . 


| »fp ' 













jA*«H 4ri^r A' <~* 


31 

if 


■ ■'****•* *» I'-arm- vmm *..**. 




|! 

ii 

«i it * 

’1! 






1 : ; 

i % 

i , 

.1 - ! 

# r 

s'] ' 35 

'dtV 

n k ^- 

i 

1 


■“1 ,! 


" - ■■■’*= \ • - -r • ■ - ■ - --t -■ •■ • 

,/ " " ’C ‘ &* 

i ^ i . - • 'J# *' * 


,,ii ' 


" ; k-. 


f 


4?, > r- r i 

r i 

fears! 


*/ - r 


Ik > 

-f 


•i • 

r 

L. 

t 

1 -. 

Jv 


?V' 

!> 

»; 

d v. 

If ■%: 

rt 


r 

r., 


- •:** - - 


d. 


e. 


h. 


APOLLO G&N Specification 
PS 1012065 


Angular error shall be determined for the secondary winding, 
S2(HRfc) -S4(GRN).only. 

During the Angular Accuracy test, the total null between 
S2(BKN) -S4(GRN) shall be determined at each angular interval 
and shall not exceed the value specified in 3. 5. 2e (3). 

The resolver shall be tested for variations in phase shift as the 
input voltage is varied from 1.0 to 28. 0 volts in 4. 5 volts incre¬ 
ments. The values measured shall not deviate from the nominal 
at 28. 0 volt input by more than the value specified in 3. 5. 2 h. 

The following paragraphs of Specification NIM002013 are not 
applicable: 

(1) Angular Error Versus Voltage 

(2) Angular Error Versus Frequency 

(3) Temperature Rise 

(4) Friction Torque 

(5) Impedance Torque 

(6) Brush-Slip Ring Continuity 

The frequency response of the resolver shall be measured over 
a frequency range extending from below the lower half-power 
point to above the resonant peak. When tested in accordance with 
4. 2.1.1, the following requirements shall be met: (See Figure 1). 


( 1 ) 


( 2 ) 

(3) 

(4) 

(5) 


The indicated deviation R from O db over the frequency range 
from 500 cps to 30, 000 cps shall not exceed the value specified 
in 3. 5. 2 q(l). 

The lower half-power frequency shall not exceed the value 
specified in 3. 5. 2 q (2). 

Any resonant frequency, F , at which R> 1 db shall not occur 
at less than the value specified in 3. 5. 2 q (3). 


The indicated R at any resonant frequency, 
the value specified in 3. 5. 2 q (4). 

If no resonance per item (3) above occurs, 
half-power frequency, F 2 . 


F q , shall not exceed 
record the upper 


NOTE: Limits in (1) and (4) above include 1/2 db total error in measuring 
EP 0 and ES 0 and thus are limits on the indicated response without 


. n anu J 

rrectio 


Sixty-Fc 

assembly shall coi 
following exceptions or additions: 


• speed He solver. The sixty-four speed resolver of the resolver 
inform to the requirements of Specification ND 1002013 with the 


a. The resolver shall be tested as an RX only with P3(BLK/WHT) excttttdu 
high and P1(RD/WHT) grounded. P2(YEL/WHT) shall be commoned 
with P4 WMF/WHT) but uhgroiiiKhMfcr< 82(TEL/WHT) «fc*$ be Commeiied, 
with SI (RD/WHT) and grounded. 
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b. Accuracy determination shall be made with loads of 5K ohms 
resistive ± 10 percent on both secondary windings. Relative 
accuracy between the two loads shall be 0. 25 percent. 

c. The following paragraphs of Specification ND-1002013 are not 
applicable: 

’ (1) Phase Shift Variations Due to Voltage 

(2) Angular Error Versus Voltage 

(3) Angular Error Versus Frequency 

(4) Primary Impedance Unbalance 

(5) Temperature Rise 

(6) Friction Torque 

(7) Brush-Slip Ring Continuity 

(8) Phase Shift Versus Rotation. 

3.1.4 Resolver Assembly. 

3 14 1 Cross Coupling. The resolver assembly shall be tested for cross 
coupling in accordance with 4. 2.1.2 and shall conform to the values specified 
in 3. 5.4 a. 

3.1.4.2 Coi ncidence of Electrical Zero. When tested in accordance with 
4! 2.1. 3, the electrical zeroes of the one^ speed and two speed resolvers shall 
coincide with that of the sixty-four speed resolver within the limits specified 
in 3. 5.4 b. f 

3. 2 DESIGN AND CONSTRUCTION. The resolver assembly shall be of the 
design, construction and physical dimensions shown on Drawing 1012065. The 
manufacture, materials, processes and mechanical and electrical construction 
of the resolver assembly shall be in accordance with the requirements of 
Specification ND-1002013. All parts, materials and processes to be used shall 
be submitted to the contractor for approval. 

3. 3 FINISHES AND PROTECTIVE TREATMENT. The resolver finishes, 
protective treatment and moisture, fungus and corrosion treatments shall be 
in accordance with the requirements of Specification ND-1002013 and Drawing 
1012065. 

3. 4 QUALIFICATION PERFORMANCE CHARACTERISTICS AND CONDITIONS. 

3 4 1 Individual Resolvers. The individual resolvers shall conform to the 
requirements of Specification ND-1002013 with the following exceptions or 
additions: 


i 


3.4.1.1 Environmental. 

3. 4.1.1.1 Vibration, Operating Condition. 
the angular deviation shall not exceed: 


With the resolver tested as specified. 
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a. 10 arc seconds peak for the IX xfrsolverrer 

b. 30 arc seconds peak for the 2X resolver;-r 

c. 1 arc second; peak for the 64X^ resolver, o r 1 T er. 

3. 4.1.1. 2 Shock, Operating. With the resolver tested as specified, the angular 
deviation shall not exceed: 

a. 10 arc seconds peak for the IX resolver, .r 

b. 30 arc seconds peak for the 2X resolvelv*«r 

c. 1 arc second peak for the 64X resolver*^ v -fr. 

3.4.1.1. 3 Low Temperature, Ope rating. _ With the resolver subjected to a 
temperature of -73. 3 W ± 2, 8°C (-10t)° ± 5°F) and tested as specified, the 
angular deviation and fundamental null voltage variation shall hot exceed: 

a. $0 arc seconds peak and 20 mv, rms for the IX resolver 

b. 40 arc seconds peak and 10 mv, rms for the 2X resolver 

c. ft are second peak and 2 mv, rms for the 64X resolver 

3.4.1.1. 4 High Tepiperature,.Operating . With the resolver subjected to a tempera¬ 
ture of 93. 3 U ± 2.8°C (200 w ± 5°F) and tested as specified, the angular deviation and 
fundamental null voltage variation shall not exceed: 

a. ^0 arc seconds, peak and 20 mv, rms for the IX resolver 

b. ftO arc seconds, peak and 10 mv, rms for the 2X resolver 

c. ft arc second, peak and 2 mv, rms for the 64X resolver 

3. 4.1.1. 5 52° C Temperature, Operating. With the resolver subjected to a 
temperature’of 52° ± 2. 8 W C (125. 6° ± 5°Ff and tested as specified, the angular 
deviation and fundamental null voltage shall not exceed: 

a. 5 arc seconds, peak and 5 mv,rms for the IX resolver 

b. 20 arc seconds, peak and 5 mv, rms for the 2X resolver 

c. ft. 5 arc second^peak and 1.0 mv, rms for the 64X resolver. 

3 . 4.1.1.6 Thermal Shock. The resolver shall be tested as specified with the 
low temperature speciliedln 3.4.1.1. 3. 

3. 4.1.1.7 Humidity, Operating. With the resolver tested as specified, the 
angular deviation shall not exceed: 
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a. 10 arc seconds, peak ffbr i the IX resolver 

b. ' 30 arc seconds.- peak for the 2X resolver 

c. 0.5 arc seconds, peak for the 64X resolver, 

3.4.1.1. 8 Thermal Vacuum^ The resolver shall be tested as specified while 
exposed to a vac-u mn level of 1 x 10 mm, Hg and the low and high temperatui 
specified in 3.4.1.1. 3 and 3.4.1.1.4, respectively. 

3.4.1. 2 Endurance. During the applicable portions of endurance testing, the 
following conditions shall be maintained: 


a. Low Temperature 

b. High Temperature 

c. Operating Speed 


-40° ± 2. 8°C (-40° ± 5°F) 
37. 8° ± 2. 8°C (100° ± 5°F) 
0 RPM 


3.4. 2 Resolver Assembly. After subjection to the qualification tests for the 
individual resolvers, the resolver assembly shall successfully meet the require¬ 
ments of 3.1.4, 

3.5 DETAIL PERFORMANCE CHARACTERISTICS 

3. 5.1 One Speed Resolver. The one speed resolver of the resolver assembly 
shall have the following specific characteristics when tested at the applicable 
ambient conditions as specified in ND 1002013. 


a. Primary 

b. Phases 

(1) Primary 

(2) Secondary 

c. Test Voltage 

d. Test Frequency 

e. Impedances 

(1 > Z po *l-*» only) 

V 

<») Z M (S 1 -S 3 only) 

' <«) Z ■ 


Inner Member 


28V * 2% 

800 cps ± 0.5% 


200 ohms ± 20% + j 600 ohms ± 20% 

260 ohms ± 20% + j 700 ohms ±J20% 
167 ohms 4 j 77 o hms, nominal 


-a v 



^M)S4p-"' 
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f. Null Voltage 


(1) Total 28 millivolts, maximum 

(2) Fundamental 28 millivolts, maximum 

g. Phase Shift '«? ± »* ■ 3® 

h. Phase Shift vs Rotation * 0. 5° 

1. Transformation Ratio 1.00 ± 2% 

j. Angular Error 2 arc minutes, peak 

(1) Angular Interval for 

Accuracy Measurement Every 5 from -10 to +55 

k. Impedance Unbalance, Secondary 100 Z sec, max. 

me Input Current, Unloaded 4®_milliamperes, nominal 




1.00 ± t% 

2 arc minutes, peak 


Every 5° from -10° to +55° 


m. Input Current, Unloaded 
a, 'Input Power, Unloaded 

p, DC Resistance 

(1) Primary 

(2) Secondary 

q. Air Gap per Side 


0. 4 watts, nominal 


8 5 ohms ± 20% 
l lOohms ± 20% 

0.003 inch, minimum 


3. 5. 2 Two Speed Resolver. The two speed resolver of the resolver assembly 
shall have the following specific characteristics when tested at the applicable 
ambient conditions as specified in Specification ND 1002013. 


a. Primary 

b. Test Voltage 

c. Test Frequency 

d. Impedance 


Z .o 

z„. 


Stator (Outer Member) 
28 V ± 2% 

800 cps ± 0. 5% 


43 o ohms ± 29% + j mOohmi ± 20% 

275 ohms ± 29% + j 1050 ohms ± 20% 
j325_oh m s + j 1 60 o hms, nominal 






















e. Null Voltage 

(1) Total 

(2) Fundamental 

(3) Null vs Notation 

f. Phase Shift 

g. Phase Shift vs Rotation' 

h. Phase Shift vs Voltage 

i. Transformation Ratio 

j. Angular Error 

(1) Angular Interval for Accuracy 
Measurement, Mechanical 

k. Impedance Unbalance, Primary 

m. Primary Current, Unloaded 

n. Primary Power, Unloaded 

p. DC Resistance 

(1) Primary 

(2) Secondary 

q. Frequency Response 

(1) Midband Response 

(2) Lower Half-Power Frequency 

(3) Resonant Frequency 

(4) Resonant Peak Response 

r. Air Gap per Side 


20 mv, maximum 
20 mv, maximum 
25 mv, maximum 

_ f .* i° 

±0.5° 

* 1 . 0 ° 

0.70l(p»* 

2 arc minutes, peak of one speed shaft 

Every 5° from -10° to + 55° 

100 Z -sec, maximum 
0.015__amps, nominal 
JL11 _watts, nominal 

___ 300ohms i 2Q% 

17 0 ohms ± EOft 

±1.5 db, maximum 
100 cps, maximum 
50K cps, minimum 
+ 2. 5 db, maximum 
0. 003 inch, minimum 


3. 5. 3 Sixty-Four Speed Resolver. The sikty-four speed resolver of the 
resolver assembly shall have the following specific characteristics when tested 
at the applicable ambient conditions as specified in Specification ND-1002013. 
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a. Primary 

b. Phases 

(1) Primary 

(2) Secondary 

c. Test Voltage 

d. Tfest Frequency 

e. Impedances 

ft> Z P0 

( 2 ) Z„ 

t. Null Voltages 

(1) Total 

(2) Fundamental 

g. Phase Shift 

h. Tranformation Ratio 

i. Angular Error 

(1) Angular Interval for Accuracy 
Measurement* Mechanical 

j. Impedance Unbalance* Secondary 

k. Input Current* Unloaded 

m. Input Power, Unloaded 

n. DC Resistance 
(1) Primary 

p. Air Gap per Side 


Inner Member 

2 

2 

28 V ± 2% 

800 cps±0. 5% 

310 ohms ± 20% + j 245 ohms ± 20% 

r :ll, r'rns -i- 34;> 

550 ohroa* maximum 11 - : 

20 mv, max 
15 mv* max 
50° * 3° 

0.179 ±5% 

10 arc seconds* peak to peak 
of one speed shaft and an average 
of ± 2 arc seconds 

1/4° increments from -10° to + 55° 
0.75 Z-sec 
0.070 amps* nominal 

1. 50 watts* nominal 

300 ohms ± 20% 

0.003 inch* minimum 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Sampling, inspection and testing shall be in accordance with 

the requirements of Specification ND-1002013 and as specified herein. 

4.2 TESTS 

4. 2.1 Description of Tests. 

4. 2.1.1 Frequency Response, Two Speed Resolver. The two speed resolver 

shall be connected as shown in Figure 2. “ 

ft. P3 (Hi) and PI (Low and grounded) shall be connected to a signal 
generatbr having a 600 ohm source impedance. 

b. The voltage, Ep«, shall be maintained constant at 2.0 volts, rms 
within 1/4 db at all frequencies measured. 

c. A direct current of 10 milllamperes shall flow through this winding 
from P3 to PI. 

d. P2 - P4 shall be conmfcinded but ungrounded 

e. S2 (Hi) and S4 (Low and grounded) shall be loaded with 75K ohms and 
connected to a VTVM capable of measuring E g2 relative to an initial 
setting within 1/4 db. 

f. Resolver rotation shall be such that S2 -S4 is at maximum coupling and 
S2 is in phase with P3. 

4.2.1.1.1 Test Procedure. The test shall be conducted as follows: 

a. Set Ep 3 to 2. 0 volts, 800 cps. 

b. Measure Eg 2 - E R . E R is the reference output. 

c. Vary the signal generator frequency over the required frequency range, 
measuring E S2 at enough points to determine the response versus 
frequency. 

d. Express the response, R, in DB relative to E R ; that is: 

Ego 

> R * 20 log (j g - ■ "■ ) 

R 

e. Locate the lower half-power frequency, F., defined as the frequency 

„ at which R first drops to minus 3 db as the frequency is lowered from 

800 cps. 

f. Locate all resonant peaks for which R>1 db. 

g. If no peaks are found in the previous step, locate the upper half-power 
frequency, F„, defined as the frequency at which R first drops to minus 
3 db. as the frequency is raised from 800 cps. 
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4. 2.1. 2 Cross Coupling, Resolver Assembly. During these tests, the specified 
loads shall be applied to ail resolvers. 


4. 2.1. 2.1 One Spee d to Two and Sixty-Four Speed Resolvers. With the one 
speed transmitter excited by applying 28 volts ± 2%, 800 cps ± 0. 5% between 
P3 (Hi) and PI (Lo) and with the primary windings of the two and sixty-four 
speed resolvers shorted P2 po P4 and PI to P3, the total null voltage measured 
*t either output phase of the two and sixty-four speed resolvers shall not 
exceed the values specified in 3. 5. 4 a as the resolver assembly is rotated from 
-10° to+ 55°. 


4.2.1.2. 2 Two Speed to One and Sixty-Four Speed Resolvers. 

.* 1 __ „ ^ g{/fiiT»a *3 o n rtTHmaTV wffTi 


_ Withrthe two 

speed* re solver" conneciSd as’per Figure 3 and the primary windings of the one 
and sixty-four speed resolvers shorted P2 to P4 and P3 to PI, the total null 
voltage measured at either output phase of the one speed or sixty-four speed 
re solve if shall not exceed the values specified in 3. 5. 4 a as the electrical angle 
of the resolver standard is varied in 30 increments from 0 to 360 . 


4.2.1. 3 Coincidence of Electrical Zero. With the specified loads and rated test 
excitation applied to all resolvers, their electrical zero positions shall be . 
determined. Each resolver shall be excited with P3 high, PI low and the P2 - P4 
winding shorted but ungrounded. The electrical zero#*>tfboth th*tone speed and 
two speed resolvers shall coincide with that determined for the sixty-four speed 
within the value specified in 3. 5.4 b. 



5. PREPARATION FOR DELIVERY. Preparation for delivery shall be in 
accordance with the requirements of Specification ND-1002013. 


6. NOTES. 


6.1 GENERAL SPECIFICATION. The notes specified in Specification NO 1002013 
are applicable to this resolver assembly. 


6. 2 DC AVERAGE. The dc average isthealgebrai&awmof all error readings 
divided by the total number of readings. 


Where: 


DC 


AVE 


is. 


14 
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INITIAL RELEASE CLASS A 


ft. I WI LH W CT OMMNB HI G tOTM AN g M1H STMAAOS HCSCRIKD W NH.-O-70327, 

ft. MPPLIER SHALL CGMFOAM ID QUALITT MSUMNCE PROVISIONS SPECIFIED IN ND 1015408. CUSS I. 

C. WITS SHALL K CAPMLE OF KEYING ALL A0JUIMMBIT5 SPECIFIED IN PWCUABWT SPECIFICATION PS101204S. 

I. UNIT SMALL K SHIPPED MOUNTED ON A FIXTURE MUCH PREVENTS ROTOR (IMO *WBER) FROM CONTACTHD 
STATOR (OUTER KMER). PACKAGING SHALL K PER MH002215 CLASS II CODE I 

2. INSPECTION AND ACCEPTANCE 

A. HUT SM*L K CAPMLE QF NEETINS INSPECTION AM) ACCEPTANCE AEQUIABEMTS OF PS 1012015. 

I. *dnh»6l 

1. DIMENSIONS AS SHAM 

2. ALL fCOMNICAL DlfRBASIONS APPLY WEN DISTANCE 8ETVEEN SURFACES X AND Y EQUALS .0R5.UN1TS MU5T 
MEET ALL OTICR AEQJIAEMEKTS WEN DISTANCE BETVGM X AND Y IS VARIED TO ANY FIXED POSITION BCTKBI 
.038 AND 

% NO PORTION OF UNIT, INCLUDING FASTENERS AN) WIRES, SHNL PROJECT BEYOND SPECIFIC RADIUS 

4. ND PORTION OF ROTOR SHALL PROJECT BEYOND SURFACE Z MORE THAN .010 

5. INTERNAL WIRING SHALL BE ARRANGED TO ALLOW ROTOR ICCHANICAL ROTATION 82* NtN IN A OOCttJISE 
DIRECT I OH AND 43* MIN IN A COLMBKLOCOIISE DIRECTION FROM POSITION SHOW WO VISED FROM 
SIDE WITH INDEX MARKS. 

„ 4. MARK REFERENCE OESIGNRTI06 ON RESOLVER AW COWECTORS. PER I® 1002019. 

£ 7. EXTERNAL WIRES PER Mll-W-14878, TYPE AND SIZE E-28, COLOR COOED HI ACCORDANCE WITH FIGUKS I, SURFACE > 


I SEE NOTE 2.C.2 



5*000 t pi 5 DIA- 

L&174 *.0000 niA — 
-.0003 

-4.406 DIA MAX- 


Ir'iKinH'a.ji 


U-J50 — 

4.050 R * 

-SEE N 0 TE 2 .B 3 . 1 . 807 DIA'_ 

r MIN CLEAR TO SURFACE 
_J5 O -0'-0'—^ 

l 


8. TWIST EXTERNAL WIRES, PER WIRING LEGEM), IN ACCORDANCE MIN ND 1002092. 

8. LACE EXTERNAL WIRES PER ND 1002032 .04* 

ID. POT COWECTORS IN ACCORDANCE WITH NO 10028 40 SEE N< 

a. POTTING SHILL NOT INTERFERE WITH POURITY SCRBJ OPERATION SURFA 

4. POTTING SHALL COVER WIRE INSULATION FOR A MINIMUM OF 1/8 INCH. 

11. IDENTIFY USING NASA DRAWING NWKR, AEV LETTER AM) MMJFACTUAERS SlftOL PER W1002019 AM 
SERIAL KMER PER ND 1002023. 

C HJECTRICAL 

1. MSI RESOLVER ASSBtLY IS IT BJCTRICM. ZERO, IK 1UD IMEX NARKS SHALL BE ALIOCD WITHIN 2* 

2. FOR ALL RMOLVERS, A POSITIVE ANGLEVoCCUKS WHEN THE IMfcK KAMI IS MHAIEA UW ELECTRICAL 

SRD WEN VIDEO IN IK DIRECTION OF THE ORIENTATION ARROW. 

3. MIN VOLTAGES OEFIKD BY FIGURE I. THE 44-SPEED RESOLVER, tl. SMALL SATISFY THE FULLOMNG EQUATIONS: 

Ejj *4| (ifj COS 44ArEp| SIN 44R) 

Em (ip, SIN 4444 m COG 44A) 

4. WI^VO^'wHOW FIOURE II. IK 10-SPEED RESOLVED. 12. SMALL SATISFY IK FttUMNG EQUATION: 

.. Em 4 2 (Em COS 2A - Ep, SIN 24) 

INCLUSION OF SECOM) SECONDARY PHASE (S1-S3) OPTIONAL. IF INCLUDED, LEADS SHALL RE TERMINATED 
INTERNALLY OPEN CIRCUIT. OUTER KKER IS PRIMARY. 

ff. MTH VOLTAGES CEFIKD DT FIGURE lit, 1C ONE-SPEED RESOLVER, 19, SMALL SATISFY DC FOUiMNG EQUATIONS: 
«SJ CDS R 

«S8*3*F3*** 


ft. HNT SMLL KEY IK CSMN ABQUIAMNTS SPECIFIED IN FS1QI20I9 

ft. RKMMICAL 

1. UNIT SMLL MET ILL OPERATIONAL AEQUIRBCNTS WEN ROTOR IS MOUNTED ON A TAPERED SHAFT WICH 
m HAVE UP TO .0001 T.I.R. RUNOUT WEN RUN ON ITS BEARINGS, AND 4.4374 DIAKTER OF STATOR 
IS MDUMSD M A 4.4375 *.0009 0IAKTER HOLE IftHCN NAY BE 

BCBRRIC TO ITS KARIM UK BY 4002 T.I.R. 

4ft. ROTOR HUD5 AW STATOR HOUSINGS SHALL K BERYLLIUM PER4D1002125 ICAT T«Tp ra »1 QKTJ4. FASTDOS A 
TWEAOED ROTOR LOCKING HUT SHALL K CORROSION-RESISTANT STEEL" 300 SERIES (MON-MAGNETIC) 

S. MAW LOCKING WT SMALL K BONED ID ROTOR HUB PER NO 1002211 

ft. WMLS SMALL K GROUPED AS INDICATED AND MSS THOUGH MOUSING AT APPROXIMATE LOCATIONS SHOW. 

. ONLY 3K WIRE SHALL PASS THROUGH EACH HOLE IN GfiWCT OR EQUIVALENT. FIT OF WIRE IN GROMMET AND 

'!?■' — SNOWn IN HOUSING SHALL PROVIDE A CASUAL SEAL. HUES SHALL NOT INTERFERE MTH ASSMLING AND 
TIGHTBNNG OF SCREWS IN MOUNTING SLOTS. 

f. SUITABLE STRAIN RELIEF SHALL BE RDVIOED FOR WIRES AT IMER SIDE OF OROMCTS 
4 ‘ ft. EACH SOLDER JOINT. AT COMCCTORS, SHALL BE P ROTE C TED WITH INSUUTION SLEEVING 1010490. 

7. TOTAL MIGHT OF UNIT SMIL NOT EXCEED 2 LBS. 

^ f^BRATIOM.PROOF ALL SCREWS PER M01002211 Oft OV USE OF SELF-LOCKING SCREWS 
V. SOLDER CMUCTUS RB COMECTONS, PER MRING LHBft. IN ACCORDANCE WITH NDI0Q2O71. 

SPECIAL CONDITIONING 

ft, M10R TO INSKCTION AND ACCEPTANCE TESTS. WIT SMLL K TWPERATUAE CYCLED TWICE 
IN TK FOLLOWING MANNER: 

ROOM TEMPERATURE TO -50*Ct5«C 2 HOURS 

.. -50*C*5*C W**®® 

-50*C:5*C TO ROOM TEMPERATURE 2Kft|» 

ROOM TEMPERATURE « HOURS 

ROOM TEMPERATURE TO ♦83*C * 3*C 2 HOURS 

♦83*C ♦ 3*C 4 HOURS 

♦«*C*3'C jo ROOM TEMPERATURE 2 HOURS 

ROOM TEMPERATURE ftSMOURS 

DETAILED PERFORMANCE CHARACTERISTICS OF PS1012065 P4RA. 3.5.1 PRIOR TO AND AFTER 
SPECIAL CONDITIONING SHALL BE INCLUDED WITH EACH UNIT. 
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PROCUREMENT SPECIFICATION 
RESOLVER ASSEMBLY, ONE, TWO AND SIXTY-FOUR SPEED 

1. SCOPE 

1.1 This specification establishes the requirements for the procurement of 
the One, Two and Sixty-Four Speed Resolver Assembly, hereinafter called 
the resolver assembly. 

2. APPLICABLE DOCUMENTS 

2.1 The following documents of the issue in effect on the date of invitation 
for bids fflm a part of this specification to the extent specified herein. 

SPECIFICATIONS 

APOLLO G&N 

ND-1002013 Resolvers, Electrical, AC,General 

Specification for 

DRAWINGS 

APOLLO G&N 

1012065 Resolver Assembly, One, Two and 

Sixty~Four Speed 
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3. REQUIREMENTS 

3.1 GENERAL 

3.1.1 One Speed Resolver. The one speed resolver of the resolver assembly 
shall conform to the requirements of Specification ND-1002013 with the follow¬ 
ing exceptions or additions: 

a. Accuracy determination shall be made with loads of 2000 ohms 

± 10 percent on both secondary windings. The relative accuracy 
between the two loads shall be ± 0. 25 percent. 

b. The resolver shall be tested as an RX only with P3 (BLK) excited 
high and PI (RD) grounded. 

c. The following paragraphs of Specification ND 1002013 are not 
applicable. 

(1) Phase Shift Variations Due to Voltage 

(2) Angular Error Versus Voltage 

(3) Angular Error Versus Frequency 

(4) Primary Impedance Unbalance 

(5) Temperature Rise 

(6) Friction Torque 

(7) x Brush Slip Ring Continuity 

(8) Phase Shift versus Rotation 

d. Measurement of air gap per side shall be made and shall conform to the 
value listed in 3. 5. lq. 

3.1.2 Two Speed Resolver. The two speed resolver of the resolver assembly 
shall conform to the requirements of Specification ND-1002013 with the following 
exceptions or additions: 

a. Color coding of lead wire shall be as follows: 


Lead 

Color 

PI 

Orange 

P3 

White 

P2 

Brown 

,P4 

Green 

S2 

Brown 

S4 

Green 


b. The resolver shall be tested as an RC only# 

c. Accuracy determination shall be made with a load of 5000 ohms 
± 10 percent across the secondary winding, S2(BRN) - S1(GRN). 
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d. Angular error shall be determined for the secondary winding, 

S2(fcRft) -S 4 (GRN).only. 

e. During the Angular Accuracy test, the total null between 
S2(BRN) -S4(GRN) shall be determined at each angular interval 
and shall not exceed the value specified in 3. 5.2e (3). 

f. The resolver shall be tested for variations in phase shift as the 
input voltage is varied from 1.0 to 28. 0 volts in 4. 5 volts incre¬ 
ments. The values measured shall not deviate from the nominal 
at 28. 0 volt input by more than the value specified in 3. 5. 2 h. 

g. The following paragraphs of Specification ND-i002013 are not 
applicable: 

(1) Angular Error Versus Voltage 

(2) Angular Error Versus Frequency 

(3) Temperature Rise 

(4) Friction Torque 

(5) Impedance Torque 

(6) Brush-Slip Ring Continuity 

(7) Phase Shift Versus Rotation 

h. The frequency response of the resolver shall be measured over 
a frequency range extending from below the lower half-power 
point to above the resonant peak. When tested in accordance with 
4.2.1.1, the following requirements shall be met: (See Figure 1). 

(1) The indicated deviation R from O db over the frequency range 
from 500 cps to 30, 000 cps shall not exceed the value specified 
in 3. 5. 2 q(l). 

(2) The lower half-power frequency shall not exceed the value 
specified in 3. 5.2 q (2). 

(3) Any resonant frequency, F , at which R> 1 db shall not occur 
at less than the value specified in 3. 5. 2 q (3). 

(4) The indicated R at any resonant frequency, F Q , shall not exceed 
the value specified in 3. 5. 2 q (4). 

(5) If no resonance per item (3) above occurs, record the upper 
half-power frequency, Fg. 

NOTE: Limits in (1) and (4) above include 1/2 db total error in measuring 
EP 3 and ES„ and thus are limits on the indicated response without 
correction. 

3.1. 3 Sixty-Four Speed Resolver. The sixty-four speed resolver of the resolver 
assembly shall conform to the requirements of Specification ND 1002013 with the 
following exceptions or additions: 

a. The resolver shall be tested as an RX only with P3(BLK/WHT) excited * 
high and P1(RD/WHT) grounded. P2(YEL/WHT) shall be commoned 
with P4 JIIifU/WHT) but uAgrcwinde«ArcS2(YEL/WHT) shall be Commensd. 
with SI (RD/WHT) and grounded. 
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b. Accuracy determination shall be made with loads of 5K ohms 
resistive ±10 percent on both secondary windings. Relative 
accuracy between the two loads shall be 0. 25 percent. 

c. The following paragraphs of Specification ND-1002013 are not 
applicable: 

(1) Phase Shift Variations Due to Voltage 

(2) Angular Error Versus Voltage 

(3) Angular Error Versus Frequency 

(4) Primary Impedance Unbalance 

(5) Temperature Rise 

(6) Friction Torque 

(7) Brush-Slip Ring Continuity 

(8) Phase Shift Versus Rotation. 


3.1.4 Resolver Assembly. 


3.1.4.1 Cross Coupling. The resolver assembly shall be tested for eross 
coupling in accordance with 4.2.1.2 and shall conform to the values specified 
in 3. 5.4 a. 


3.1. 4. 2 Coincidence of Electrical Zero. When tested in accordance with 
4. 2.1. 3, the electrical zeroes of the one^ speed and two speed resolvers shall 
coincide with that of the sixty-four speed resolver within the limits specified 
in 3. 5. 4 b. 


3. 2 DESIGN AND CONSTRUCTION. The resolver assembly shall be of the 
design, construction and physical dimensions shown on Drawing 1012065. The 
manufacture, materials, processes and mechanical and electrical construction 
of the resolver assembly shall be in accordance with the requirements of 
Specification ND-1002013. All parts, materials and processes to be used shall 
be submitted to the contractor for approval. 


3. 3 FINISHES AND PROTECTIVE TREATMENT. The resolver finishes, 
protective treatment and moisture, fungus and corrosion treatments shall be 
in accordance with the requirements of Specification ND-1002013 and Drawing 
1012065. All finishes and protective coatings shall have no dis¬ 
continuities on the surface they are intended to protect. 

3. 4 QUALIFICATION PERFORMANCE CHARACTERISTICS AND CONDITIONS. 


3.4.1 Individual Resolvers. 


additions: 


The individual resolvers shall conform to the 
ND-1002013 with the following exceptions or 


3. 4.1.1 Environmental. 

3.4.1.1.1 Vibration, OWhiifc^peratihg, ¥ach resolverassembly shall "bd* 
subjected to ifcae fblXOwing' vibration requirements (Reference Figure 2). 
With l;he resolver tested as specified, the angular deviation after 
vibration cycling shall not exceed the values given in a and b below. 
Endurance test levels shall follow the same profile except that maximum 
level shall be 0.02g2/cps in lieu of 0.06g£/cps. 
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a. 10 arc seconds peak for the IX rcsolveiv r 

b. 30 arc seconds peak for the 2X resolver, r 

c. 1 arc second peak for the 64X„ resolver. : : ' e.'. 

3. 4.1.1.2 Shock, Operating. With the resolver tested as specified, the angular 
deviation After shock dye ling shall not exceed: 

a. 10 arc seconds peak for the IX rfe solver. ^ 

b. 30 arc seconds peak for the 2X resolve *.:? 

c. 1 arc second peak for the 64X resolver.' ’ r. 

3.4.1.1. 3 Low Temperature, Operating.^ With the resolver subjected to a 
temperature of ± 5°F) and tested as specified, the 

angular deviation and fundamental null voltage variation shall hot exceed: 

a. $0 arc seconds peak and 20 mv, rms for the IX resolver 

b. 4Q arc seconds peak and 10 mv, rms for the 2X resolver 

c. 3 arc second peak and 2 mv, rms for the 64X resolver 

3.4.1.1. 4 High Temperature, _Operating. With the resolver subjected to a tempera 
ture of 93. 3° ± 2. 8 6 d (200 w ± 5°F) and tested as specified, the angular deviation and 
fundamental null voltage variation shall not exceed: 

a. 40 arc seconds, peak and 20 mv, rms for the IX resolver 

b. |0 arc seconds, peak and 10 mv, rms for the 2X resolver 

c. 3 arc second, peak and 2 mv, rms for the 64X resolver 

3. 4.1.1. 5 52° C Temperature, Operating. With the resolver subjected to a 
temperature of 52« ± 2. 8 U C (125. 6° ± and tested as specified, the angular 
deviation and fundamental null voltage shall not exceed: 

a. 5 arc seconds, peak and 5 mv,rms for the IX resolver 

b. 20 arc seconds, peak and 5 mv, rms for the 2X resolver 

c. I. 5 arc second* peak and 1. 0 mv, rms for the 64X resolver. 

3. 4.1.1. 6 Thermal Shock. The resolver shall be tested as specified with the 
low temperature specified in 3. 4.1.1. 3. 

3. 4.1.1. 7 Humidity, Operating. With the resolver tested as specified, the 
angular deviation shall not exceed: 
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APOLLO G&N Specification 
PS 1012065 B 


a. 10 arc seconds, peak rfor t the IX resolver 

b. 30 arc seconds- peak for the 2X resolver 

c. 0. 5 arc seconds, peak for the 64X resolver. 

3.4.1.1.8 The rmal Vacuum* The resolver shall be tested as specified while 
exposed to a vacuum level of 1 x 10 mm, Hg and the low and high temperatures 
specified in 3.4.1.1. 3 and 3.4.1.1.4, respectively. 

3.4.1. 2 Endurance. During the applicable portions of endurance testing, the 
following conditions shall be maintained: 


a. Low Temperature 

b. High Temperature 

c. Operating Speed 


-34^ ± 2.8°C (-$0° ± 5°F) 
37. 8° ± 2. 8°C (100° ± 5°F) 


3.4. 2 Resolver Assembly. After subjection to the qualification tests for the 
individual resolvers, the resolver assembly shall successfully meet the require¬ 
ments of 3.1.4. 

3.5 DETAIL PERFORMANCE CHARACTERISTICS 

3. 5.1 One Speed Resolver. The one speed resolver of the resolver assembly 
ehail have the following specific characteristics when tested at the applicable 
ambient conditions as specified in ND 1002013. 


a. Primary 

b. Phases 

(1) Primary 

(2) Secondary 

c. Test Voltage 


Inner Member 


# (and 1 internally shorted) 


28V * 2% 


e. Impedances 

a> z po cprp s onl y ) 

- (•'. z 

(2) Z go (Sj-Sg only) 


(8) Z 


88 


185 ohms ± $0% + j 600 ohms ± 30% 

■ ; _ J /./*•. V*v, 

2SO ohms ± 380% + j 700 ohms ± SD% 
; 200 ohms + j 100 ohms, nominal 


87 












APOLLO G$N Specification 
PS 1012065 B 


f. 

Null Voltage 



(1) Total 

28 millivolts, maximum 


(2) Fundamental 

28 millivolts, maximum 

g. 

Phase Shift 

o 

o 

r>» 

h. 

Transformation Ratio 

1.00i3l 

i . 

Angular Error 

2 arc minutes, peak 


(1) Angular Interval for 

Accuracy Measurement 

Every 5° from -10® to ♦55® 

j. 

Impedance Unbalance, Secondary 

100 Z sec, max. 

k. 

Input Current, Unloaded 

45 milliamperes, nominal • 

*. 

Input Power, Unloaded 

0.4 watts, nominal 

n. 

DC Resistance 



(1) Primary 

88 ohms t 301 


(2) Secondary 

130 ohms t 301 

P. 

Air Gap per Side 

0.003 inch, minimum 

3.5.2 Two Speed Resolver. The two speed resolver of the resolver assembly 
shall have tne following specific characteristics when tested at the 
applicable ambient conditions as specified in Specification ND 1002013. 

a. 

Primary 

Stator (Outer Member) 

b. 

Test Voltage 

28 V * 21 

c. 

Test Frequency 

800 cps±0.5t 

d. 

Impedance 



Z po 

400 ohms t 30t+jl570ohms±30t 


(*> Z so 

245 ohms±30t+j980ohms±30% 


C3) Z ss 

325 ohms+jl60ohms, nominal 
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e. 

Null Voltage 



(1) Total 

20 mv, maximum 


(2) Fundamental 

20 iv, maximum 


(3) Null vs Rotation 

25 mv, maximum 

f. 

Phase Shift 

9* ♦ 1* 

g. 

Phase Shift vs Voltage 

♦ 1 . 5 * from value measured in 

3.5*2f 

h. 

Transformation Ratio 

0.707*21 

i* 

Angular Error 

2 arc minutes, peak of one speed 
shaft 


(1) Angular Interval for Accuracy 
Measurement, Mechanical 

Every 5° from -10° to *55® 

j. 

Impedance Unbalance, Primary 

lOOZ-sec, maximum 

k* 

Primary Current, Unloaded 

0*015 amps, nominal 

m. 

Primary Power, Unloaded 

0*11 watts, nominal 

n. 

DC Resistance 



(1) Primary 

250 ohms t 351 


(2) Secondary 

160 ohms t 351 

P. 

Frequency Response 



(1) Midband Response 

* 1*5 db, maximum 


(2) Lower Half-Power Frequency 

200 cps, maximum 


(3) Resonant Frequency 

5OK cps,.minimum 


(4) Resonant Peak Response 

*5 db, maximum 

q* 

Air Gap per Side 

0*003 inch, minimum 


3 . 5.3 Sixty-Four Speed Resolver , The sixty-four speed resolver of the 
resolver assembly snail have the following specific characteristics when tested 
at the applicable ambient conditions as specified in Specification ND-1002013* 

























^ j^k^tsjh *" .. * * ,u ^<%* mw:". -t 
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3. 5. 4 Resolver Assembly. The resolver assembly shall have the following 
specifier characteristics when tested at the ambient conditions specified in 
Specification ND-4002013. 

a. Cross Coupling 

(1) IX to 2X output *4mVi max. 

(2) IX to 64X output 0.1 mv, max. 

(3) 2X to IX output Wjnv, max. 

(4) 2X to 64X output 0. t mv, max. 

b. Coincidence of Electrical Zero 

(1) IX elec, zero to 64X elec, zero 2 arc min, max, referred to IX 

mech. shaft. 

(2) 2X elec, zero to 64X elec, zero 2 arc min, max, referred to IX 

mech. shaft. 
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4. QUALITY ASSURANCE PROVISIONS 

4 1 GENERAL. V: . Zf *.i fcispection and testing shall be in accordance with 
the requirements of Specification ND-1002013 and ms specified herein. 

4. 2 TESTS 


4. 2.1 Description of Tests. 

4 . 2 .1.1 Frequency Response, Two Speed Resolver. The two speed resolver 
shail be connected as shown in Figure 2. 

a. P3 (Hi) and PI (Low and grounded) shall be connected to a signal 
generator having a 600 ohm source impedance. 


b. The voltage, 
within 1/4 db 


Ep«, shall be maintained constant at 2.0 volts, rms 
at all frequencies measured. 


A direct current of 10 milliamperes shall flow through this winding 
from P3 to PI. 


d. P2 - P4 shall be CQmn^anded but ungrounded 

e S2 (Hi) and S4 (Low and grounded) shall be loaded with 3&K ohms and 
connected to a VTVM capable of measuring E g2 relative to an initial 
setting within 1/4 db. 

f. Resolver rotation shall be such that S2 -S4 is at maximum coupling and 
S2 is in phase with P3. 

4. 2.1.1.1 Test Procedure. The test shall be conducted as follows: 

a. Set Ep 3 to 2. 0 volts, 800 cps. 

b. Measure E g2 » E R . E R is the reference output. 

c. Vary the signal generator frequency over the required frequency range, 
measuring E g2 at enough points to determine the response versus 
frequency.• 

d. Express the response, R, in DB relative to E R ; that is: 

R * 20 log ( 


e. Locate the lower half-power frequency, F., defined as the frequency 
at which R first drops to minus 3 db as th^ frequency is lowered from 
800 cps. 

f. Locate all resonant peaks for which R> 1 db. 

g If no peaks are found in the previous step, locate the upper half-power 
frequency, F„, defined as the frequency at which R first drops to minus 
3 db. as the frequency is raised from 800 cps. 
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4. 2.1. 2 Cross Coupling, Resolver Assembly. During these tests, the specified 
loads shall be applied to all resolvers. 

4.2.1. 2.1 One Speed to Two and Sixty-Four Speed Resolvers. With the one 
speed transmitter excited by applying 28 volts ± 2%, 800 cps ± 0. 5% between 
P3 (Hi) and PI (Lo) and with the primary windings of the two and sixty-four 
speed resolvers shorted P2 po P4 and PI to P3, the total null voltage measured 
frt either output phase of the two and sixty-four speed resolvers shall not 
exceed the values specified in 3. 5.4 a as the resolver assembly is rotated from 
-10° to + 55°. 

4. 2.1. 2. 2 Two Speed to One and Sixty-Four Speed Resolvers. With the two 
speed resolver connected as per Figure 3 and the primary windings of the one 
and sixty-four speed resolvers shorted P2 to P4 and P3 to PI, the total null 
voltage measured at eithe r output phase of the one speed or sixty-four speed 
re solve ir shall not exceed the values specified in 3. 5. 4 a as the electrical angle 
of the resolver standard is varied in 30° increments from 0° to 360°. 

4. 2.1. 3 Coincidence of Electrical Zero. With the specified loads and rated test 
excitation applied to all resolvers, their electrical zero positions shall be 
determined. Each resolver shall be excited with P3 high, PI low and the P2 - P4 
winding shorted but ungrounded. The electrical zero*a*fboth the 1 one speed and 
two speed resolvers shall coincide with that determined for the sixty-four speed 
within the value specified in 3. 5.4 b. 

5. PREPARATION FOR DELIVERY. Preparation for delivery shall be in 
accordance with the requirements of Specification ND-1002013. 

6. NOTES. 

6.1 GENERAL SPECIFICATION. The notes specified in Specification ND 1002013 
are applicable to this resolver assembly. 

6. 2 DC AVERAGE. The dc average is the algebraic Sttmof all error readings 
divided by the total number of readings. 


dc ave 


is. 


Where: 











Ein - 28 volts i 800 cps - 0.3% 

Cross Coupling (two speed to one end sixty-four'speed transmitter) 
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d. Angular error shall be determined for the secondary winding, 

S2(fcRfc) -S4(GRN).only. 

e. During the Angular Accuracy test, the total null between 
S2(BRN) -S4(GRN) shall be determined at each angular interval 
and shall not exceed the value specified in 3. 5. 2e (3). 

f. The resolver shall be tested for variations in phase shift as the 
input voltage is varied from 1.0 to 28.0 volts in 4. 5 volts incre¬ 
ments. The values measured shall not deviate from the nominal 
at 28. 0 volt input by more than the value specified in 3. 5. 2 h. 

g. The following paragraphs of Specification ND-1002013 are not 
applicable: 

(1) Angular Error Versus Voltage 

(2) Angular Error Versus Frequency 

(3) Temperature Rise 

(4) Friction Torque 

(5) Impedance Torque 

(6) Brush-Slip Ring Continuity 

(7) Phase Shift Versus Rotation 

hi The frequency response of the resolver shall be measured over 
a frequency range extending from below the lower half-power 
point to above the resonant peak. When tested in accordance with 
4. 2.1.1, the following requirements shall be met: (See Figure 1). 

(1) The indicated deviation of at-frott, db^ov^tBsefrequpaeyr^aage y/ 

from 500 cps to 10, 000 cps shall not exceed the value specified 

in 3.5.2 q(l). < ’ " . - 

(2) The lower half-power frequency shall not exceed the value 

specified in 3. 5.2 q (2). «... 

(3) Any resonant frequency, F , at which R>1 db shall not occur 

at less than the value specified in 3. 5. 2 q (3). ... . 

(4) The indicated R at any resonant frequency, F Q , shall not exceed 
the value specified in 3. 5. 2 q (4). 

(5) If no resonance per item (3) above occurs, record the upper 
half-power frequency, Fg. 

NOTE: Limits in (1) and (4) above inclu */2 db total error in measuring 
EP 3 and ESj and thus are limits on the indicated response without 
correction. 

8.1. 8 Sixty-F our Speed Resolver. The sixty-four speedre solyeroftt 1 ® resolver 
assembly shall conform to the requirements of Specification ND 1002013 with the 
following exceptions or additions: 

a The resolver shall be tested as an RX only with P3(BLK'/WHT) excited* 

‘ high and PKRD/WHT) grounded. P2(YEL/WHT) shall be commoned 

with P4IBMJ/WHT) but uhgrounde*r^-B2(YEti/WHT) «h*U be common**, 
with SI (RD/WHT) and grounded. 
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b. Accuracy determination shall be made with loads d£: lSK^ohms 
resistive ±10 percent on both secondary windings. Relative 
accuracy between the two loads shall be 0.25 percent. 

c. The following paragraphs of Specification ND-1002013 are not 
applicable: 

(1) Phase Shift Variations Due to Voltage 

(2) Angular Error Versus Voltage 

(3) Angular Error Versus Frequency 

(4) Primary Impedance Unbalance 

(5) Temperature Rise 

(6) Friction Torque 

(7) Brush-Slip Ring Continuity 

(8) Phase Shift Versus Rotation. 

3.1.4 Resolver Assembly. 

3.1.4.1 Cross Coupling. The resolver assembly shall be tested for eross 
coupling in accordance with 4. 2.1.2 and shall conform to the values specified 
in 3. 5.4 a. 

3. l. 4 . 2 Coincidence of Electrical Zero, When tested in accordance with 

4. 2.1. 3, the electrical zeroes of the oneTspeed and two speed resolvers shall 
coincide with that of the sixty-four speed resolver within the limits specified 
in 3. 5.4 b. 

3. 2 DESIGN AND CONSTRUCTION. The resolver assembly shall be of the 
design, construction and physical dimensions shown on Drawing 1012065. The 
manufacture, materials, processes and mechanical and electrical construction 
of the resolver assembly shall be in accordance with the requirements of 
Specification ND-1002013. All parts, materials and processes to be used shall 
be submitted to the contractor for approval. 

3. 3 FINISHES AND PROTECTIVE TREATMENT. The resolver finishes, 
protective treatment and moisture, fungus and corrosion treatments shall be 
in accordance with the requirements of Specification ND-1002013 and Drawing 
1012065. All finishes and protective coatings shall have no dis¬ 
continuities on the surface they are intended to protect. 

3. 4 QUALIFICATION PERFORMANCE CHARACTERISTICS AND CONDITIONS. 

3.4.1 Individual Resolvers. The individual resolvers shall conform to the 
requirements of Specification ND-1002013 with the following exceptions or 
additions: 

3.4.1.1 Environmental. 

3.4.1.1.1 Vibration, OWhlifc-jpperatihg, tfach reader assembly^ shall ~*b4» 
laubjected to it He fbUdwing vibration requirements (Reference Figure 2). 
With ~the resolver tested as specified, the angular deviation after 
vibration cycling shall not exceed the values given in a and b below. 
Endurance test levels shall follow the same profile except that maximum 
level shall be 0.02g2/cps in lieu of 0 . 06 g£/cps. 
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e. Null Voltage 

(1) Total 

(2) Fundamental 

(3) Null vs Rotation 
f # Phase Shift 

g. Phase Shift vs Voltage 

h. Transformation Ratio 

i. Angular Error 


20 mv, maximum 
20 mv, maximum 
25 mv 9 maximum 

9* ♦ 1* 

♦1.5* from value measured in 
~3.5*2f 

0.707*2% 

2 arc minutes, peak of one speed 
shaft 


(1) Angular Interval for Accuracy 
Measurement, Mechanical 

j. Impedance Unbalance, Primary 

k. Primary Current, Unloaded 

m. Primary Power, Unloaded 

n. DC Resistance 

(1) Primary 

(2) Secondary 


Every 5* from -10° to ^55* 
100Z-sec, maximum 
0.015 amps, nominal 
0.11 watts, nominal 

250 ohms * 35t 
160 ohms t 351 


p. Frequency Response 

(1) Midband Response ♦ 1*5 db, maximum 

(2) Lower Half-Power Frequency 200 cps, maximum 

(3) Resonant Frequency 3 ^. 5 K cps,»minimum 

(4) Resonant Peak Response db, maximum 

q. Air Gap per Side 0.003 inch, minimum 

3.5.3 Sixty-Fou r Speed Resolver . The sixty-four speed resolver of the 
resolver assembly snail have the following specific characteristics Rested 

at the applicable ambient conditions as specified in Specification ND-1002013. 
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Primary 

Phases 

(1) Primary 

(2) Secondary 
Test Voltage 
Test Frequency 
Impedances 


Null Voltages 

(1) Total 

(2) Fundamental 
Phase Shift 
Tranformation Ratio 
Angular Error 
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liner Member 


28 Vt 2% 

800 cps * 0.51 


260 ohms*30*^j210 ohmst 301 
S50 ohms, maximum 


20 mv, max 
20 mv, max 


0.179*10t-7t 

10 arc seconds, peak to peak 
of one speed shaft and an average 
of t 3 arc seconds 
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(1) Angular Interval for Accuracy # 

Measurement, Mechanical 1/4 increments from *10 to 55 

Impedance Unbalance, Secondary 2*0 Z-sec 


Input Current, Unloaded 
Input Power, Unloaded 
DC Resistance 
(1) Primary 
Air Gap per Side 


0.080 amps, nominal 
1.70 watts, nominal 


250 phmst25t 
0.003 inch, minimum 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL Inspection and testing shall be in accordance with the 

requirements of Specification ND-1002013 and as specified herein. 

4.2 TESTS 

4.2.1 Description of Tests. 

4.2.1.1 Frequency Response, Two Speed Resolver. The two speed resolver 

shall be connected as shown in Figure" T. 

a. P3 (Hi) and PI (Low and grounded) shall be connected to a signal 
generator having a 600 ohm source impedance. 

b. The voltage, E p ,, shall be maintained constant at 2.0 volts, rms 
within 1/4 db at all frequencies measured. 

c. A direct current of 10 milliamperes shall flow through this winding 
from P3 to PI. 

d. P2-P4 shall be commonded but ungrounded 

e. S2 (Hi) and S4 (Low and grounded) shall be loaded with 20K ohms 
±10 percent in parallel with C, » 370 pf minimum (including meter 
and external cable capacitance)* and connected to a VTMV capable,of 
measuring E S2 relative to an initial setting within 1/4 db. 

f. Resolver rotation shall be such that S2-S4 is at maximum coupling 
and S2 is in phase with P3. 

4.2.1.1.1 Test Procedure. The test shall be conducted as follows: 

a. Set E p3 to 2.0 volts, 800 cps. 

b. Measure E S2 * E R . E R is the reference output. 

c. Vary the signal generator frequency over the required frequency 
range, measuring E S2 at enough points to determine the response 
versus frequency. 

d. Express the response, R, in DB relative to E R ; that is: 

R • 20 log ( E S2) 

e. Locate the lower half-power frequency, F., defined as the frequency 
at which R first drops to minus 3 db as the frequency is lowered 
from 800 cps. 

f. Locate all resonant peaks for which R>1 db. 

g. If no peaks are found in the previous step, locate the upper half- 
power frequency, F«, defined as the frequency at which R first 
drops to minus 3 do as the frequency is raised from 800 cps. 
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4 # 2 .1. 2 Cross Coupling, Resolver Assembly. During these tests, the specified 
loads shall be applied to all resolvers. 

4. 2.1. 2.1 One Speed to Two and Sixty-Four Speed Resolvers. With the one 
speed transmitter excited by applying 28 volts ± 2%, 800 cps ± 0. 5% between 
P 3 (Hi) and PI (Lo) and with the primary windings of the two and sixty-four 
speed resolvers shorted P2 p P4 and PI to P3, the total null voltage measured 
fc+ either output phase of the two and sixty-four speed resolvers shall not 
exceed the values specified in 3. 5.4 a as the resolver assembly is rotated from 
-10° to + 55°. 


4. 2.1. 2. 2 Two Sp eed to One and Sixty-Four Speed Resolvers. With the two 
speed resolver connected as per Figure 4 and the primary windings of the one 
and sixty-four speed resolvers shorted P2 to P4 and P3 to PI, the total null 
voltage measured at eithe r output phase of the one speed or sixty-four speed 
re solve ir shall not exceed the values specified in 3. 5. 4 a as the electrical angle 


4. 2.1. 3 Coincidence of Electrical Zero. With the specified loads and rated test 
excitation applied to'all resolvers, their electrical zero positions shall be 
determined. Each resolver shall be excited with P3 high, PI low and the P2 - P4 
winding shorted but ungrounded. The electrical zeroeacfboth thf+one speed and 
two speed resolvers shall coincide with that determined for the sixty-four speed 
within the value specified in 3. 5. 4 b. 


5. PREPARATION FOR DELIVERY. Preparation for delivery shall be in 
accordance with the requirements of Specification ND-1002013. 


6. NOTES. 

6.1 GENERAL SPECIFICATION. The notes specified in Specification ND 1002013 
are applicable to this resolver assembly. 

6. 2 DC AVERAGE. The dc average is the algebraiosumof all error readings 
divided by the total number of readings. 

Where: 

DCaVE “ 


i±- 


% 










mm 


t INITIAL RELEASE CLASS A 
•PER TDFLR*__ 


A. HffEOTET OMMW Ml BCCOWNCE MIN STMMOS HE5CRIKD IV WL-O-70527. 

». sum.iai smu coran to quhlity assumnce mmiws skcifies in md ioisnm. cuss i. 

C. WITS MU BE CWMLE OF MEETIN6 ILL IKQUIIBCNTS SPECIFIED IN PWCUWTOMT SPECIFICATION PS10I20M. 
ft. WIT 9MU BE SHIFTED NDUNTED ON A FIXTOAE WICH FAEVENTS ROTOR (INNER TONER) FROM CONTACTING 
STATOR (OUTER mER). PACKAGING SHAU K iW 101008215 CUSS II 

2. INSPECTION IN ACCEFTAMZ 

A. IWT SHIU K CAPWLE OF TOETIN6 INSPECTION IN ACCEPTANCE ABHIADCNTS OF PS 1012015. 
ft. KDWffCft. 

1. DNCNSIONS AS SHOW 

2. ALL TOCHWICAL DITONSIONS APPLY WEN DISTANCE BETVEEN SURFACES X AW Y EQUALS .045.UNITS MUST 
MEET AU OTICR REQUIREMENTS MEN DISTANCE BETtCEM X AW Y IS VARIED TO ANY FIXED POSITION BETVQN 
.055 AW .055 

5. NO PORTION OF UNIT. INCLUDING FASTENERS AW MIRES, SMU PROJECT SEYM) SPECIFIED RADIUS 

4 . NO PORTION OF ROTOR SHAU PROJECT BEYOW SURFACE Z. 

5. IMTEAHAL MIRING SHAU BE ARRANGED TO ALLOU ROTOR MECHANICAL ROTATION 82* MIN IN A CLOCKUISE 
DIRECTION AW 43* MIN IN A COUNTER-ODOM SE DIRECTION FROM POSITION SNOW HEN VIEWED FROM 
SIDE MITH INDEX MARKS. 

4. MARX REFERENCE DESIGNATIONS ON RESOLVER AW COMECTORS, .12+.02 HIGH, PER W 1002019. 

7. EXTERNAL MIRES PER WL-U-1W7S, TYPE AW SIZE E-2B, COLOR COOED IN ACCORDANCE MITH FIGURES I. SURFA* 
II, RW III. 

ft. WIST EXTERNAL HIRES, PER WIRING LEGEM), IN RCCORDMCE MIN W 1002052. 

9 . LACE EXTERNAL MIRES PER ND10112032 USING 1011753-001 , .04! 

TO. POT COMCCTORS IN ACCORDANCE WITH W100223G SEC N< 

a. POTTING SHAU NOT INTERFERE MITH POLARITY SCRBJ OPERATION KURW 

b. POTTING SHAU COVER HIRE INS11ATI0N FOR A MINIMUM OF 1/B INCH. 

11. IDENTIFY USING NASA DRAWING MJWER, REV LETTER RW MANUFACTURERS SYMBOL PER ND1002019 MB 
i SERIAL MMBER PER W 1002023. 

C. ELECTRICAL 

1. WEN RESOLVER AS5EMLV IS AT ELECTRICAL ZERO, THE TWO INDEX MARKS SHAU BE ALIGNED WITHIN 2* 

2. FOR ALL WSOLVERS, A POSITIVE ANGLeYoCCURS MEN THE IMER WTOER IS ROTATED CCM FROM ELECTRICAL 
2ER0 WEN VIEWED IN DC DIRECTION OF THE ORIENTATION ARROW. 

J. MTH VOLTAGES DEFITOD SY FIGURE I, THE M-SPEED RESOLVER, ftl, SHAU SATISFY TIC FOLLOW!N6 EQJATI0N5: 

Eg, TO, (Efj COS MA-Em SIN Ml) 

Ej* ^ (Ep, SM MAt* COB b4A) 

INNER MWER IS PRIMARY. 

4 . MIN VOLTAGES DEFHED BY FIGURE II. DC TUD-SPEED RESOLVBt, B2, SHAU SATISFY TIC FOLLOWING EQUATION: 

Ej, TO 2 (Em COS 2A - Ep, SIN 2A) 

_ - INCLUSION OF SECOW SECONDARY PHASE (S1-S3) OPTIONAL. IF INCLUDED, LEADS SMU BE TEWINATED 
INTERMIT OPEN CIRCUIT. OUTER MEMBER IS PRIMARY. 

WITH VOLTAGES DEFINED IV FIGURE III. TOC OW-SPIED RESOLVER, B5. SMU SATISFY TOC FOLLOWING EQUATIONS: 

*S 3 *3 *n c® A 


3. BESIW 

A. UNIT SHAU NET TOC CSIW WQUIWWTS SPECIFIED IN PS10120A5 

ft. WCMNICAL 

1. WIT SHAU TOET AU OPERATIONAL REQUIREKNTS WEN ROTOR IS MOUNTED ON A TAPERED SHAFT WIQt 
MY HAVE UP TO .0001 T.I.R. RUNOUT HEN RUN ON ITS BEARINGS, AW 4.4374 DIAMETER OF STATOR 
" ' ' IS NMMD HI A 4.4375 ♦.0003 DIMETER HOLE IMCN NAY BE 

-.000 

GCCBORIC TO ITS KARIM BORE IT .0002 T.I.R. 

, ‘^4. ROTOR HUBS AW STATOR HOUSINGS SHAU BE BERYLLIUM PEB4BKXB125 WAT TOCATED PER W 1002114. FASTENERS I 
1WEA0ED ROTOR LOCKING WfT SHAU BE CORROSION-RESISTANT STEEL. 

S. WTOR LOCKING NUT SHAU K BOWED TO ROTOR HUB. 

ft. MAES SMAU BE GROUPED AS INDICATED AW PASS THROUGH HOUSING AT APPROXIMATE LOCATIONS SHOW. 

ONLY ONE MIC SHAU PASS THROUGH EACH HOLE IN GROMPET OR EQUIVALENT. FIT OF MIC IN GROWET AW 
^ - GRCMCT IN HOUSING SHAU PROVIDE A CASUAL SEAL. HIRES SHAU NOT INTERTEC WITH ASSUMING AW 
TIGHTENING OF SCREWS IN MOUNTING SLOTS. 

5. SUITMLE STRAIN RELIEF SHAU C RUVIOED FOR MIRES AT INNER SIDE OF GRCP4ETS 

ft. EACH SOLDER JOINT, AT CONNECTORS, SHAU C PROTECTED WITH INSULATION SLEEVING 1010490. 

7. TOTAL WIGHT OF UNIT SMU NOT EXCEED 2 LBS. 

£. ELECTRICAL 

1. SOLDER CONDUCTORS TO CONNECTORS, PER WIRIN6 LEGBB, IN ACCORDANCE WITH ND10Q2071. 


TOfc PRIOR TO INSPECTION AW ACCEPTANCE TESTS. UNIT SHAU C TEMPERATURE CYCLED TWICE AT A SLOW RATE 
FROM ROOM AWIENT TO *93* £3*C THEN TO -50* £5*C AW BACK TO ROOM AW I ENT. 


I SEE NOTE 2.C.2 


3*000 rp *5 OWv— 


4.050 R 

'SEE N0TE2.B.3 U _1307 DIA'_* 

. MIN CLEAR TO SURFACE X 

^ r**?**rt ' 

^-!-M-^?5I^0004 DIA AT THEORETICAL _ 

\ _ I INTERSECTION OF QQklE AHDL - 

^IflMAX-1 \ I f SURFACE X 


-CHAMFER 


.045NOM —¥1 
SEE NOTE 2.a2\ 



-330 max(for stator) 
_3iomay(for rotor) 


CONDUCTORS NUMBERS FOR REFERENCE ONLY 
. WIRES SHALL NOT BE MARKED 




4056r (rei) 


Vh-aeiiF-U \-J?5d.a 


—csink ~~ZZ 

9CTT0.28IDIA ■ 



X)94 tfi25 


•UNIT INCLUDING WIRES AND FASTENERS 
SHALL CLEAR POST OF DIA SHOWN 


SEE NOTE 26.6- 


- 4.130 DIA MAX 


SECTION 
SCALE 2/l 


INDEX MARKS“ 
SEE NOTE 2 .Cl 


-STATOR LEADS 64x(bi-S) 


- ROTOR LEADS 2* (B2-s) 


— ROTOR LEADS 64X(Bl-p) 

- ROTOR LEADS IX (B3- p) 
-STATOR LEADS IX(13-S) 


-STATOR LEADS 2X (B2-P) 



SEE NOTE 2.BL9 



SEE NOTES 2.B.I0 AND 3.Bj6 


NASA NO. 1011756 


/-INTERNALLY SHORTED 
' AND UNGROUNDED _ 


—P62tpi5R 


-2226^gg§R 


F SUPPLY LISTED BN MMI2BB4 H* TONS 8 


DR N0.50(.0TO)*.250tEEP- 
. 2-56 NC-SB*. I SB DEEP 
"4 HOLES ' ZZ: 



NASA NO. 1000123 


SEE NOTE 2JC.4 




IX RESOLVER 
FIGURE HL 


£3dt&acL 

(TYP> 


♦ 7-0 K— 
tcf-30 (TYP) 


-6 SLOTS EQUALLY SFINCCD 
OH 4.656 DIA AS SHOWH 


2 X RESOLVER 
FIGURES 


CAPACITOR VALUES ARC IN ft 
RESISTOR VALUES ARC IN OHM 
TOLERANCES ON 

FRACTIONS PCCTMAU AM 

± — *.005 * 1 

00 NOT SCALE IMS B R A WN S 


MY RESOLVER 
FIGURE! 


MANNED SPACECRAFT CENTER 

_*_ HOUSTON, TEXAS 

RESOIVER ASSEMBLY 
ISPEEO. 2SPEED AND 64SPEED 
SPKincAnoN control orawins 


12011890 12011000 


1012065 
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1.1 This specification establishes the requirements for the procurement of 
the One, Two and Sixty-Four Speed Resolver Assembly, hereinafter called 
the resolver assembly. 
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2. APPLICABLE DOCUMENTS 
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2.1 The following documents of the issue in effect on the date of invitation 
for bids from a part of this specification to the extent specified herein. 
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Resolver Assembly, One, Two and 
Sixty^Four Speed 


I M’j - 

IS 1 

- ..i -m 




L'- ; • 

** ** ’ 'If j{ 

■ ■ i if 


". •’-> I ill Ji 1 -.*' i 


■ ••! Sa-'-s * •••; 


;^ ~ i uZ'M 'll lln* ***. 

' * <• ’ ,p - "** •,* 


t i# . *>s 

t . • . 


n - . 


<( 


' ■ ' : * m \ )! 

* ‘ .’lHii.'.. 't-' i 

• - v ' " th v - 


- , - ,-*IUkkUW : 'i 


', - • - '* -ass**- **" . --V- . I , m 4 *'. -«r> vn 


' . . <*♦« l.i • - *v »'!?-}- 




r v»v' s '. v'*' * : : \ ’SX fi 


• i 


< • ’ , :■ .t- ^ *'«»:. - iBfe W’i# A-. 'V -4 

-c:;::,.;: ;*• | 

If: 

'’ll 

ii Ir* r?.j ■; 




.♦ -ri" 5‘=r^vr -j*; 

; " 3’ 'v**, 

■,•••/'A % ■ -••• -■-'’•'•31 

»<sv %.«‘A|g|aw«l-4I»-- «tm «k|. 




















APOLLO G&N Specification 
PS 1012065 


3. REQUIREMENTS 

3.1 GENERAL 

3.1.1 One Speed Resolver. The one speed resolver of the resolver assembly 
shall conform to the requirements of Specification ND4002013 with the follow¬ 
ing exceptions or additions: 

a. Accuracy determination shall be made with loads of 2000 ohms 
±10 percent on both secondary windings. The relative accuracy 
between the two loads shall be ± 0.25 percent. 

b. The resolver shall be tested as an RX only with P3 (BLK) excited 
high and PI (RD) grounded. 

c. The following paragraphs of Specification ND 1002013 are not 
applicable. 

(1) Phase Shift Variations Due to Voltage 

(2) Angular Error Versus Voltage 

(3) Angular Error 'Versus Frequency 

(4) Primary Impedance Unbalance 

(5) Temperature Rise ....... 

(6) Friction Torque 

(?h Brush Slip Ring Continuity 

d. Measurement of air gap per side shall be made and shall conform to the 
value listed in 3. 5. lq. 

3.1.2 Two Speed Resolver. The two speed resolver of the resolver assembly 
shall conform to the requirements of Specification ND-1002013 with the following 
exceptions or additions: 

; a. Color coding of lead wire shall be as follows: 


Lead 

Color 

PI 

Orange 

:P3 

White 

IP2 

Brown 

JPA 

Green 

m 

Brown 

S4 

Green 


b. The resolver shall be tested as an RC only* 

c. Accuracy determination shall be made with a load of 5000 ohms I 
± 10 percent across the secondary winding, S2(BRN) - SMGRN). 
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d. Angular error shall be determined for the secondary winding, 

S2<£Hfr) -S4(GRN).only. 

a. During the Angular Accuracy test, the total null between 

S2(BRN) -S4(GRN) shall be determined at each angular interval 
- £ and shall not exceed the value specified in 3. 5. 2e (3). 

f. The resolver shall be tested for variations in phase shift as the 

input voltage is varied from 1.0 to 28. 0 volts in 4. 5 volts incre¬ 
ments. The values measured shall not deviate from the nominal 
at 28. 0 volt input by more than the value specified in 3. 5. 2 h. 

g. The following paragraphs of Specification ND-1002013 are not 
applicable: 

(1) Angular Error Versus Voltage 

(2) Angular Error Versus Frequency 

(3) Temperature Rise 

(4) Friction Torque 

i: (5) Impedance Torque 

(6) Brush-Slip Ring Continuity 

h. The frequency response of the resolver shall be measured over 
a frequency range extending from below the lower half-power 
point to above the resonant peak. When tested in accordance with 
4.2.1.1, the following requirements shall be met: (See Figure 1). 

(1) The indicated deviation R from O db over the frequency range 
from 500 cps to 30, 000 cps shall not exceed the value specified 
in 3. 5. 2 q(l). 

(2) The lower half-power frequency shall not exceed the value 
specified in 3. 5.2 q (2). 

(3) Any resonant frequency, F , at which R> 1 db shall not occur 
at less than the value specified in 3. 5.2 q (3). 

(4) The indicated R at any resonant frequency, F Q , shall not exceed 
the value specified in 3. 5. 2 q (4). 

(5) If no resonance per item (3) above eccurs, record the upper 
half-power frequency, Fj. 

NOTE: Limits in (1) and (4) above include 1/2 db total error in measuring 
EP, and ES 2 and thus are limits on the indicated response without 
correction. 

a. 1.3 Sixtv-Four Speed Resolver. The sixty-four speed resolver of the resolver 
assembly shall conform to the requirements of Specification ND 1002013 with the 
following exceptions or additions: 

a The resolver shall be tested as an RX only with P3(BLK/WHT) exclMdu 
high and P1(RD/WHT) grounded. P2(YEL/WHT) shall be commoned 
- with P^WISB/WHTt but'tidgroendedynrWtTEIS/WHT ) Shf3$ be eo mm e d t C 
with SI (RD/WHT) and grounded. 






























































































i*-*m **r --»*■* %-*#4‘’tw*^’r 
i& ' «•"'*• •**►« MRU- 




APOLLO G&N Specification 
PS 1012065 


b. Accuracy determination shall be made with loads of 5K ohms 
resistive ±10 percent on both secondary windings. Relative 
accuracy between the two loads shall be 0. 25 percent. 

c. The following paragraphs of Specification ND-1002013 are not 
applicable: 


j; (1) Phase Shift Variations Due to Voltage 

(2) Angular Error Versus Voltage 

(3) Angular Error Versus Frequency 

(4) Primary Impedance Unbalance 

(5) Temperature Rise 

(6) Friction Torque 

(7) Brush-Slip Ring Continuity 

(8) Phase Shift Versus Rotation. 


3.1.4 Resolver Assembly. 


3.1.4.1 Cross Coupling. The resolver assembly shall be tested for cross 
coupling in accordance with 4. 2.1.2 and shall conform to the values specified 
in 3.5.4 a. 


3.1.4. 2 Coincidence of Electrical Zero. When tested in accordance with 
4.2.1. 3, the electrical zeroes of the one speed and two speed resolvers shall 
coincide with that of the sixty-four speed resolver within the limits specified 
in 3. 5.4 b. 

3.2 DESIGN AND CONSTRUCTION. The resolver assembly shall be of the 
design, construction and physical dimensions shown on Drawing 1012065. The 
manufacture, materials, processes and mechanical and electrical construction 
of the resolver assembly shall be in accordance with the requirements of 
Specification ND-1002013. All parts, materials and processes to be used shall 
be submitted to the contractor for approval. 


3. 3 FINISHES AND PROTECTIVE TREATMENT. The resolver finishes, 
protective treatment and moisture, fungus and corrosion treatments shall be 
in accordance with the requirements of Specification ND-1002013 and Drawing 
1012065. 


3.4 QUALIFICATION PERFORMANCE CHARACTERISTICS AND CONDITIONS. 


3.4.1 Individual Resolvers. 


additions: 


The individual resolvers shall conform to the 
ND-1002013 with the following exceptions or 


3.4.1.1 Environmental. 

3.4.1.1.1 Vibration, Operating Condition. With the resolver tested as specified* 
the angular deviation shall not exceed: 
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a. 10 arc seconds peak for the IX solve 

b. 30 arc seconds peak for the 2X iSisolreiver 

c. 1 arc secondrpeak for the 8iX - .resolv«ri , 'O f £^l'? , ori 

3. 4.1.1. 2 Shock, Operating. With the resolver tested as specified, the angular 
deviation shall not exceed: 

a. 10 arc seconds peak for the IX A solver* 

b. 30 arc seconds peak for the tiX^msolvefter* 

c. 1 arc second peak for the «4X^ rtwobrltrreaz^eT. 

3.4.1.1. 3 Low Temperature,. Ope rating. _ With the resolver subjected to a 
temperature of -73. 3 U ± 2,8°C (-100° ± a°F) and tested as specified, the 
angular deviation and fundamental null voltage variation shall hot exceed: 

a. |I0 arc seconds peak and 20 mv, rms for the IX resolver 

b. 4p arc seconds peak and 10 mv, rms for the 2X resolver 

c. | are second peak and 2 mv, rms for the 64& resolver 

3.4.1.1.4 High Temperature, _Operating. With the resolver subjected to a tempera¬ 
ture of 93. 3° ± 2.8®C (200 u ± 5°F) and tested as specified, the angular deviation and 
fundamental null voltage variation shall not exceed: 

a. ^0 arc seconds, peak and 20 mv, rms for the IX resolver 

b. |0 arc seconds, peak and 10 mv, rms for the 2X resolver 

c. ^ arc second, peak and 2 mv, rms for the 64X resolver 

3.4.1.1.5 52° C Temperature, Operating. With the resolver subjected to a 
temperature of ± 2. 8 U C U25. 6° ± 6°f| and tested as specified, the angular 
deviation and fundamental null voltage shall not exceed: 

a. 5 arc seconds, peak and 5 mv,rms for the IX resolver 

b. 20 arc seconds* peak and 5 mv, rms for the 2X resolver 

e. I. 5 arc second* peak and 1. 0 mv, rms for the 64X resolver. 

3. 4.1.1.6 Thermal Shock. The resolver shall be tested as specified with the 
low temperature specified in 3. 4.1.1. 3. 

3. 4.1.1.7 Humidity, Operating. With the resolver tested as specified, the 
angular deviation shall not exceed: 
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a* 10 arc seconds, peak ffor/i the IX resolver 

b. 30 arc seconds., peak for the 2X resolver 

c. 0.5 arc seconds, peak for the 64X resolver. 

3.4.1.1.8 Thermal Vacuum* The resolver shall be tested as specified while 
exposed to a vacuum level of 1 x 10" mm, Hg and the low and high temperatures 
specified in 3. 4.1.1. 3 and 3.4.1.1.4, respectively. 

3.4.1.2 Endurance. During the applicable portions of endurance testing, the 
following conditions shall be maintained: 

a. Low Temperature -40° ± 2.8°C (-40° ± 5°F) 

b. High Temperature 37.8° ± 2.8°C (100° ± 5°F) 

c. f Operating Speed 0 RPM 

3.4. 2 Resolver Assembly. After subjection to the qualification tests for the 
individual resolvers, the resolver assembly shall successfully meet the require¬ 
ments of 3.1.4. 

3.5 DETAIL PERFORMANCE CHARACTERISTICS 


3. 5.1 One Speed Resolver. The one speed resolver of the resolver assembly 
shall have the following specific characteristics when tested at the applicable 
ambient conditions as specified in ND 1002013. 


a. Primary 

b. Phases 

■,vi. l' 

(1) Primary 

(2) Secondary 
e. Test Voltage 

d. Test Frequency 

e. Impedances 


Inner Member 

2 

2 

28V ± 2% 

800 cps ± 0. 5% 


(1) Z po onl3r) 

(>) Z go (Sj-Sj only) 


200 ohms ± 20% + j 600 ohms ± 20% 

260. ohms ± 20% + J J 00 _ohms ±12®% 
167 ohms + J 77 o hms, nominal 
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f. 

Null Voltage 



(1) Total 

28 millivolts, maximum 


(2) Fundamental 

28 millivolts, maximum 

S' 

Phase Shift 

3® .,i° 


Phase Shift vs Rotation 

* 0. 5° 

i. 

Transformation Ratio 

i. 00 ± i% 

J. 

Angular Error 

2 arc minutes, peak 


(1) Angular Interval for 
Accuracy Measurement 

Every 5° from -10° to +55° 

k. 

Impedance Unbalance. Secondary 100 Z sec. max. 

m. 

Input Current, Unloaded 

4S milliamperes, nominal 

n. 

tlnput Power, Unloaded 

_0.4 watts, nominal 

P. 

DC Resistance 



(1) Primary 

65 ohms t 20% 


(2) Secondary 

l lOohms ± 20% 

q. 

Air Gap per Side 

0.003 inch, aMaimam 

S. 5. 2 Two Speed Resolver. The two speed resolver of the resolver assembly 
shall have the following specific characteristics when tested at the applicable 
ambient conditions as specified in Specification ND 1002013. 

a. 

Primary 

Stator (Outer Member) 

ba 

Test Voltage 

28 V± 2% 

c. 

Test Frequency 

800 cps ± 0. 5% 

d. 

Impedance 



< x > Z P0 

470 ohms ± 28% ♦ j 1770ohms ± 20% 


w # 'p**r* 



«> z «, 

275 ohms ± 28% + j 1050 ohms ± $0% 


z .. 

325johms + j 160 ohms, nominal 
























APOLLO G&N Specification 
PS 1012065 


f. 

«• 

h. 

L 

J. 


k. 


m. 


n. 


P- 


Null Voltage 

(1) Total 

(2) Fundamental 

(3) Null vs Notation 
Phase Shift 

Phase Shift vs Rotation 
Phase Shift vs Voltage 
Transformation Ratio 
Angular Error 

(1) Angular Interval for Accuracy 
Measurement, Mechanical 

Impedance Unbalance, Primary 

Primary Current, Unloaded 

Primary Power, Unloaded 

DC Resistance 


20 mv, maximum 
20 mv, maximum 
25 mv, maximum 

: _ 

±0.5° 

* 1 . 0 ° 

0.70 lie**, 

&x 4 arc minutes, peak * 

Every 5° from -10° to + 
100 Z -sec, maximum 
0.015 amps, nominal 
_0.11_watts, nominal 


55° 


(1) Primary 

(2) Secondary 

q. Frequency Response 

(1) Midband Response 

(2) Lower Half-Power Frequency 

(3) Resonant Frequency 

(4) Resonant Peak Response 

r. Air Gap per Side 


SOCtohms ± 2ty% 

17 0 ohms ± m 

±1.5 db, maximum 
100 cps, maximum 
50K cps, minimum 
+ 2. 5 db, maximum 
0.003 inch, minimum 


3. 5. 3 Sixty-Four Speed Resolver. The sikty-four speed resolver of the 
resolver assembly shall have the following specific characteristics when tested 
at the applicable ambient conditions as specified in Specification ND-1002013. 
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a. Primary 

b. Phases 

(1) Primary 

(2) Secondary 

c. Test Voltage 

cU 'Test Frequency 
s. Impedances 

«> Z po 

< 1 2 > Z P. 

(3) Z.. 

(4) Z„ 

f. Null Voltage* 

(1) Total 

(2) Fundamental 

g. Phase Shift 

h. Tranformation Ratio 
L Angular Error 

(1) Angular Interval for Accuracy 
Measurement, Mechanical 

j. Impedance Unbalance, Secondary 

k. Input Current, Unloaded 

m. Input Power, Unloaded 

n. DC Resistance 

(1) Primary 

(2) Secondary 
p. Air Gap per Side 


Inner Member 

2 

2 ■ 

28 V± 2% 

800 cps ± 0. 5% 

310 (dims ± 20% + j 245 ohms ± 20% 

* 818 ohms + j 245 ohms, nominal 
435 ohms ± 20% + j 180 ohms ± 20% 
440 ohms + j 180 ohms, nominal 

20 mv, max 
15 mv, max 
50° * 3° 

0.179*5% 

10 arc seconds, peak to peak 
of one speed shaft and an average 
of ± 2 arc seconds 

1/4° increments from -10° to + 55° 
0.75 Z-sec 
0.070 amps, nominal 

1. 50 watts, nominal 

300 ohms ± 20% 

425 ohms ± 20% 

0.003 inch, minimum 
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3.5. 4 Resolver Assembly. The resolver assembly shall have the following 
specific characteristics when tested at the ambient conditions specified in 
Specification ND-1002013. 

a. Cross Coupling 

(1) IX to 2X output 

(2) IX to 64X output 

(3) 2X to tX output 

(4) 2X to 64X output 

b. Coincidence of Electrical Zero 

v (1) IX elec, sero to 64X elec, zero 2 arc min, max, referred to IX 

i r mech. shaft. 

(2) 2X elec, zero to 64X elec, zero 2 arc min, max, referred to IX 

mech. shaft. 


2& mv, max. 
0.1 mv, max. 
2fmv, max. 
0.1 mar, max. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Sampling, inspection and testing shall be in accordance with 

the requirements of Specification ND-1002013 and as specified herein. 

4. 2 TESTS 

4.2*1 Description of Tests. 

4. 2.1.1 Frequency Response, Two Speed Resolver. The two speed resolver 

shall be connected as shown in Figure 2. 

a. PS (Hi) and PI (Low and grounded) shall be connected to a signal 
generator having a 600 ohm source impedance. 

b. The voltage, Ep«, shall be maintained constant at 2.0 volts, rms 
within 1/4 db at all frequencies measured. 

fs ■ • 

c. A direct current of 10 mllliamperes shall flow through this winding 
-v , from P3 to PI. 

: : d. P2 - P4 shall be comn^nnded but ungrounded 

e. S2 (Hi) and S4 (Low and grounded) shall be loaded with 75K ohms and 
connected to a VTVM capable of measuring E g2 relative to an initial 
setting within l/4*db. 

1 Resolver rotation shall be such that S2 -S4 is at maximum coupling and 
S2 is in phase with P3. 

4. 2.1.1.1 Test Procedure. The test shall be conducted as follows: 

a. Set Ep 3 to 2. 0 volts, 800 cps. 

b. Measure Eg 2 - E r . E r is the reference output. 

c. Vary the signal generator frequency over the required frequency range, 
measuring E g2 at enough points to determine the response versus 

; frequency. 

d. Express the response, R, in DB relative to E R ; that is: 

®co 

* i R * 20 log ( ■«• - ) 

E R . ■ 

a. Locate the lower half-power frequency, F-, defined as the frequency 
at which R first drops to minus 3 db as th^ frequency is lowered from 
800 cps. 

f. Locate all resonant peaks for which R>1 db. 

g If no peaks are found in the previous step, locate the upper half-power 
frequency, F„, defined as the frequency at which R first drops to minus 
3 db. as the frequency is raised from 800 cps. 


12 
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4. 2.1. 2 Cross Coupling, Resolver Assembly. During these tests, the specified 
loads shall be applied to all resolvers. 

4.2.1. 2.1 One Speed to Two and Sixty-Four Speed Resolvers. With the one . 
speed transmitter excited by applying 28 volts ± 2%, 800 cps ± 0. 5% between 
P3 (Hi) and PI (Lo) and with the primary windings of the two and sixty-four 
speed resolvers shorted P2 £d P4 and PI to P3, the total null voltage measured 
fct either output phase of the two and sixty-four speed resolvers shall not 
exceed the values specified in 3. 5. 4 a as the resolver assembly is rotated from 
-10° to ♦ 55°. 

4.2.1.2. 2 Two Speed to One and Sixty-Four Speed Resolvers. Withcthe two 
speed resolver connected as per Figure 3 and the primary windings of the one 
and sixty-four speed resolvers shorted P2 to P4 and P3 fc> PI, the total null 
voltage measured at eithe r output phase of the one speed or sixty-four speed 
re solve it shall not exceed the values specified in 3. 5. 4 a as the electrical angle 
of the resolver standard is varied in 30° increments from 0° to 360°. 

4.2.1. 3 Coincidence of Electrical Zero. With the specified loads and rated test 
excitation applied to all resolvers, their electrical zero positions shall be 
determined. Each resolver shall be excited with P3 high, PI low and the P2 - P4 
winding shorted but ungrounded. The electrical zeroftfetfTboth thsfone speed and 
two speed resolvers shall coincide with that determined for the sixty-four speed 
within the value specified in 3. 5.4 b. 

5. > PREPARATION FOR DELIVERY. Preparation for delivery shall be in 
accordance with the requirements of Specification ND-1002013. 

6. NOTES. 

6.1 GENERAL SPECIFICATION. The notes specified in Specification ND 1002013 
are applicable to this resolver assembly. 

6.2 DC AVERAGE. The dc average is tftealgebral&SKiripf all error readings 

divided by the total number of readings. ' ' 


Where: 


®9ave 


is. 
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PROCURBENT SPECIFICATION 
RESOLVER, MULTIPLE SPEED (16X and IX) 


1. SCOPE 

1.1 This specification establishes the requirements for the procurement of 

the Multiple Speed Resolver (16X and IX), hereinafter called the dual resolver 
unit. • 

2. APPLICABLE DOCUMENTS 

2.1 The following documents of the issue in effect on the date of invitation 

for bids form a part of this specification to the extent specified herein. 

SPECIFICATIONS 

Apoiio cm 

ND-1002013 Resolvers, Electrical, AC, General Specification for 

DRAWINGS 

Apoiio cm 

1012066 Resolver, Multiple Speed (16X and IX), Specification 
Control Drawing 

3. REOUIRENENTS 

3.1 GENERAL 

3.1.1 Sixteen Speed Resolver. The sixteen speed resolver of the dual resolver 
unit shall conform to the requirements of Specification ND-1002013 with the 
following exceptions or additions: 

a. Color coding of lead wire shall be as specified except with 
white tracer (i.e. SI - RD/WHT, S2 - YEL/WlfT, etc.) 

b. The resolver shall be tested as an RX only with P3 (BLK/WHT) 
excited high and PI (RD/WHT) grounded. P2 (YF.L/WHT) shall be 
comnoned with P4 (BLU/WHT) but ungrounded. S4 (BLU/WHT) shall 
be cannoned with SI (RD/WHT) and grounded. 

c. Accuracy determination shall be made with rated excitation and 
rated loads on both resolvers of the dual resolver unit. Rated 
load on the sixteen speed resolver is 15K ohms, resistive tiO 
percent on both secondary windings, matched within 0.25 percent. 
The rated load on the one speed resolver is as specified in 
3.1.2b. 
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d. The following paragraphs of Specification ND-1002013 are not 
applicable: 

1) Phase Shift Variation Due to Voltage 

2) Angular Ettot Versus Voltage 

3) Angular Error Versus Frequency 

4) Primary Impedance Unbalance 

5) Temperature Rise 
61 Friction Torque 

7) Brush Slip Ring Continuity 

8) Phase Shift Versus Rotation 

. ~ , -rim er*Mvi tp solver of the dual resolver unit shall 

lonfon /to ti^e^^S ts of Specific* ND-1002013 with the following exceptions 
3T additions: 

. The resolver shall be tested as an RX only with PS (BLK/M1T) excited 
high and PI (RD/NOT) grounded.' 

*>• tars 

one speed resolver is 2,000 ohms, Tesistive ±10 P eTCe Q* wlt j!J5 

twi resistors of 0.25 percent. The rated load on 

the sixteen speed resolver is as specified in 3.1.1c. 
c. The following paragraphs of Specification ND-1002013 are not applicable: 

1) Phase Shift Variation Due to Voltage 

2) Angular Error Versus Voltage 

3) Angular Error Versus Frequency 

4) Temperature Rise 

5) Primary Impedance Unbalance 

6) Friction Torque 

7) Brush Slip Ring Continuity 

aa a-jro afc. s ma 

shall be witnin the tolerance specified in 3.5.2a. 

3 2 PFSICN AND CONSTRUCTION. The dual resolverunitshall be of tt^design, 

* * ss “ 

with the requirements of Specification ND-1002013. 

* t and PROTECTIVE TREATMENT. The resolver finishes, protective 

rs2»WsssafM saa— 

3 4 0UALIF1CATION PERFORMANCE CHARACTERISTICS AND CCNDITICNS. 

> jcaBSfl BnJs 










APOLLO Of,N Specification 
PS-1012066 


3.4.1.1 Environmental, 

3.4.1.1.1 Vibration. Operating Condition. With the resolver tested as specified, 
the angular deviation snail not exceed: 

a. 10 arc seconds for one speed resolvers 

b. 5 arc seconds for sixteen speed resolvers 

3.4.1.1.2 Shock. Operating Condition . With the resolver tested as specified, the 
angular deviation snail not exceed: 

a. 10 arc seconds for one speed resolvers 

b. 5 arc seconds for sixteen speed resolvers 

3.4.1.1.3 Low Temperature, Operating. With the resolver subjected to a temperature 
of-93.,3* i2.8 u C (£lODTS* FJ" and tested as specified, the angular deviation and 
fundamental null voltage variations shall not exceed: 

a. 10 arc seconds peak and 20 millivolts, respectively, for one speed 
resolvers 

b. 5 arc seconds peak and 1.0 millivolt, respectively, for sixteen speed 
resolvers 

3.4.1.1.4 High Temperature, Operating. With, the resolver subjected to a temperature 
of 93.3* t2.8®C (2'0o *5 W F) and tested as specified, the angular deviation and 
fundamental null voltage variations shall not exceed: 

a. 10 arc seconds peak and 20 millivolts, respectively, for one speed 
resolvers 

b. 5 arc seconds peak and 1.0 millivolt 

3.4.1.1.5 52° Temperature. Operating. With the resolver subjected to a temperature 
of 52° tlY (125.6 il.8 u Fj and tested as specified, the angular deviation and 

fundamental null voltage variation shall not exceed: 

<» 

a. 5 arc seconds peak and 5 millivolts, respectively, for sixteen speed 
resolvers 

b. 4 arc seconds peak and 1.0 millivolt, respectively, for sixteen speed 
resolvers 

3.4.1.1.6 Hunidity, Operating . With the resolver tested as specified, the angular 
deviation shall not exceed: 

a. 10 arc seconds peak for one speed resolvers 

b. 5 arc seconds peak for sixteen speed resolvers 

3.4.1.1.7 Thermal Vacuun. The resolver shall be tested as specified while exposed 
to a vacuum level of 1 x 10’ 7 mm Hg and the low and high temperatures specified in 
3.4.1.1.3 and 3.4.1.1.4, respectively. 
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3.4.1.2 Endurance. During the applicable portions of endurance testing, 
the following conditions shall be maintained: 


a. Low Temperature 

b. High Temperature 

c. Operating Speed 


-40* ♦ 2.8°C (-40°tS°F) 
37.8*1 2.8 # C (100*l5*F) 
0 rpm 


3.4.2 Dual Resolver Unit. After subjection to the qualification tests 
for the individual resolvers, the dual resolver unit shall successfully 
meet the requirements of 3.1.3. 

3.5 DETAIL PERFORMANCE CHARACTERISTICS 

3.5.1 Individual Resolvers. The individual resolvers shall have the 
following speciiic characteristics when tested at the applicable ambient 
conditions as specified in Specification ND-1002013. 

IX 16X 



a. 

Primary 


Inner Member 

Inner Member 

t: 






5 

b. 

Phases 




If 


fl.) Primary 


2 

2 

11 


(2) Secondary 


2 

2 

il 

c. 

Test Voltage 


28Vt2t 

28V*2% 

-> 


Primary 




U 

d. 

Test Frequency 


800 cpsi 0.5% 

800 cps*0.5t 

f 


Primary 




n 






ir 

e. 

Impedances 




I ! 

J&t 


(1) Zpo (P 2 - p 4 

only) 


2151201 ♦ j 1100*201 

tr 

1; 


(2) Zss 


200 ohms, max. 

100 ohms, max. 

i ! 

f ' 

f. 

Null Voltages 






(1) Total 


28 mv, max. 

5.0 mv, max. 

[ 


(2) Fundamental 


28 mv, max. 

3.5 mv, max. 

jt 

h 5 

■ 

8- 

Phase Shift 


4°il.5* 

11*12° 


h. 

Phase Shift vs. 


0*ll* 




Rotation 




•; 


Angular Interval 

for <p 



!- £ 


vs. Rotation Measurement 

♦5* elec, from 

all 

1 ' 




null points 



1 **^«m--*>**-■ 


INCHES 

1 


■g‘\ 





TV"! 4 • . - 


i. Transformation Ratio 

j. Angular Error 


Angular Interval 
for Accuracy Meas¬ 
urement r Mechanical 

Impedance- Unbalance 
Angle for Impedance 
Unbalance Measurement 


1.00t2l 
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0.179*41 


2 arc min., max.20 arc seconds, max. 

of IX mechanical shaft 


S° 


1* 


DC Resistance 
(jl) Primary 


70 Z-sec., max. 4- Z-sec. ,max. of IX 
mechanical shaft 

45* and 35* 45° and 315* of second 

electrical cycle 


200 ohms ♦ 201 


3.5.2 Dual Resolver Unit. The dual resolver unit shall have the 
following specific characteristics when tested at the ambient conditions 
specified in Specification ND-1002013: 


a. Coincidence of Electrical 
Zero 

b. Air Sap Per Side 

c. Input Current, Unloaded 

d. Input Power, Unloaded 

e. Common Impedance, Z 


CP X -P 3 only) 


po 


f. DC Resistance, Primary 
(P x -P 3 only) 


2 arc minute, max., referred to the IX 
mechanical shaft 

0.003 in., minimum 

0.045 amps, nominal 

0. 28 watts, nominal 

145*201 ♦ j 620* 201 ohms 

68 ohms*20l 


i a 

HR 

*! 



tU *;• 

h ' " 

ft 

.. 


i a 

r : . s 


* : : 


5a :E 

i * 

■. 'i 


s I 



■r 

!:■ 


II ' . ■ 


*4 s; j t 

|jpr : w.;;v 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 General Sampling, inspection and testing shall be in accordance with 
the requirements of Specification ND-1002013 and as specified herein. 

5. PREPARATION FOR DELIVERY 

5.1 Preparation for delivery shall be in accordance with the requirements 
of Specification ND-1002013. 

6. NOTES 

6.1 The notes specified in Specification ND-1002013 are applicable to 
this specification. 
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PROCUREMENT SPECIFICATION 


RESOLVER, MJLTIPLE SPEED (16X and IX) 


PROCUREMENT SPECIFICATION 
RESOLVER, MJLTIPLE SPEED (16X and IX) 


Date Revision TDRR 
Letter No. 


Record of Revisions 

: Pages 
Revised 


The purpose of this docunent is to establish the 
requirements for the procurement of the Multiple Speed 
(16X and IX) Resolver for use in the Apollo Guidance and 
Navigation Equipment. 


This specification consists of page i 
to iii and 1 to 6 inclusive. 









1.1 This specification establishes the requirements for the procurement of 
the Miltiple Speed Resolver (16X and IX), hereinafter called the dual resolver 
unit • 

2. APPLICABLE DOCUMENTS 

2.1 The following documents of the issue in effect on the date of invitation 
for bids form a part of this specification to the extent specified herein. 

SPECIFICATIONS 

Apollo G$N 

ND-1002013 Resolvers, Electrical, AC, General Specification for 


DRAWINGS 


Apollo G$N 


1012066 Resolver, Multiple Speed (16X and IX), Specification 
Control Drawing 

3. REQUIREM-NTS 

3.1 GENERAL 

3.1.1 Sixteen Speed Resolver. The sixteen speed resolver of the dual resolver 
unit shall conform to the requirements of Specification ND-1002013 with the 
following exceptions or additions: 

a. Color coding of lead wire shall be as specified except with 
white tracer (i.e. SI - RD/WHT, S2 - YEL/WHT, etc.) 

b. The resolver shall be tested as an RX only with P3 (BLK/WHT) 
excited high and PI (RD/WHT) grounded. P2 (YEL/WHT) shall be 
cornnuned with P4 (BLU/WHT) but ungrounded. S4 (BLU/WHT) shall 
be cannoned with SI (RD/WHT) and grounded. 

c. Accuracy determination shall be made with rated excitation and 
rated loads on both resolvers of the dual resolver unit. Rated 
load on the sixteen speed resolver is 15K ohms, resistive *10 
percent on both secondary windings, matched within 0.25 percent. 
The rated load on the one speed resolver is as specified in 
3.1.2b. 








5 


*• - ■ 




2 


■I- 


i 

i 


l 


I* 

!*■ • 
1; • 


ft 


9 112 


01 


NOTES 

I. INTERPRET DWG IM ACCORDANCE 
WITH Mll-D-70327 

a. MATERIAL*. POTTING COMPOUND PER 
ND 1002009 METHOD'C* 
3. IDENTIFY tN ACCORDANCE WITH 
NO \OOaOl9,NASA PART NO. REV 
LETTER * MFRS SYM. 


| REVISIONS Tptf(? 0 £ 1 "Mr| | 

SYM 

ZONE 

DESCRIPTION 

DATE 

APPROVAL 







-.015 R MAX TYP 
ALL CORNERS & EDGES 


.020 


J 


L.ioo «•- 


-240 



*•-.281 

* 





.075 

1 


-.070 


!0I|9 0<o 


TOL 

ON 

FRACTIONS 

DECIMALS 

ANGLES 

! 

1.010 



1011000 


APPLICATION 


ITEM 

NO. 

QTY 

REQD 

SYM 

government/nasa 

NO. 

KOLLSMAN PART NO. 

CODE 

IDENT 

NOMENCLATURE OR 
DESCRIPTION 

MATERIAL 

SPECIFICATION 

UNIT 

WT 





LIST OF PARTS 

AND MATERIALS 



mmmmm 


UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES 


DO NOT SCALE THIS DRAWING 


MATERIAL 

SEE NOTE 2 


CONTRACT 


KOLLSMAN INSTRUMENT CORPORATION 

ELMHURST_NEW YORK 


PN 


26386900070 


DRAWN >^^^^**k *PRTE 
CHECKED. 


APPROVAL 

APPROVAL 


*71. u.a» 

<^T 


NASA APPROVAL 




MIT APPROVAL 




MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


GROMMET 

HALF 


CODE IDENT NO. 


SCALE A * \ 


SIZE 


NASA NUMBER 


012118 


SStSal l*H“T I or | 


i 


d 


d 




1 


J -,dH 

tl 

i- i 


INCHES 

1 i-m J .a 1 .1.J 1 


O I 2 

fPHOTOGIRAPHn:SOAbE<?^ 


ll 

£ 

J1 













********** 






9210101 


I coo 

mm 


REVISIONS 
description 
REVISED PER 
TPRR hlO. UE35 


PATE APPROVAL 

*s J*r 


imir 


SEE SHEET 2 OF 2 


n 


^aul 


SEE SHEET 2 OF 2 


bhh 
E3QI 
@DI 

mm _ 

mEian«M!g»g?Mi. 

HIEBMMj 


tBOI - 


■BH33stli3SHiS 


SUPPORT, MIRROR A’ 


SCREW, FLAT I4EAP 


paniBnENi 


SPACER, SHIM 


EE?l-iiHnPll 


■■iukWtwmr 


I aaran iWKHM i 
I E3HD[L&iI£42=SI 

lEgaM sa^a gnai 

lm— [HttT 
■EB—S3 IH1E^» 
lEatJDliaSEEED 

Ihihd^psh* 

■EgH«31BEH« 


PIN . pOWCL 


^4^ 14A JPM.M« ? J1B3 T J! I ■ JL^ I ^ T . ' 4 M H 

mi «H;*d»l«l» I »* a+J» df«P 




WASHER . CABLE CLAM 


|B3I_ 

pa»n 

PBE 9 II 

pnB7 
pnii 

POK 
llBDOG_ 






IXAGON.SOC H 


SEE NOTE 6 

PARTIAL SECTION E~E 

# PURCHASE ITEM .* SEE SPECIFICATION 

COKiTROL DRAWING BEFORE ORDERING 

. 


SCALE 2/l 

«UT AMY UtCO 



APPLICATION 


|E3llD!HnS91BL_^__ 

I Mira i^LT-IKTETEI I 

lianw iKUHS ■ ■—■ 

lull w ii iii n 11 i i 

IC*] Cl ■ IMljrW"'* ■ 

| Dll I 

|qqi_ 

I nnM i?m:^g!U 

lain 
mai 

uui _ 

| ny iBnsa 


AMPLIFIER AND SWITCH ASSV OF 

CAP, HEXAGON, SOC HP. SELF LOCK 


IIZEHn^XSl 


MACHIUIUG ASSEM 


MATtftifti »Piein«ATi««i 


UNLESS OTHERWISE SPECIFIED 


mmvmzszzi 
ltmmmr *— 


MANNED 

•NACCCAAFT CCNTEII 


MAP A DATA VIEWER 
ASSEMBLY OF / 


1012 I3E 


fk 

































































































































NOTES 





































NOTES 

|. INTERPRET DWG IN ACCORDANCE WITH MIL-D-70327. 

2. IDENTIFY USING, NASA PART NO .REVISION LETTER < 
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RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN* 
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AND THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 

IN ANY WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO BE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

. B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY 
. BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. . 

0. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH REQUIREMENTS SPECIFIED IN ND 1002215, 
:tUSS,l. C - 

2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 

1. DIMENSIONS PER OUTLINE. 

2. MARKING: EACH CAPACITOR SHALL BE PERMANENTLY IDENTIFIED 
WITH THE NASA PART NUMBER. LATEST REVISION LETTER AND 
THE MANUFACTURER'S NAME OR SYMBOL, CAPACITANCE VALUE 
AND TOLERANCE PER ND 1002019. 

B. ELECTRICAL REQUIREMENTS 

1. CAPACITANCE: PER TABLE I AT *25^, 1 KC. 

2. CAPACITANCE TOLERANCE: ilOX AT +25*0, 1 KC. 

3. DIELECTRIC WITHSTANDING VOLTAGE: CAPACITORS SHALL 
WITHSTAND 400VDC FOR 2 SECONDS WITHOUT DAMAGE. 

ARCING OR BREAKDOWN. 

4. INSULATION RESISTANCE: 10K MEGOHMS MIN AT 25*C. 


3. DESIGN REQUIREMENTS . 

A. DC WORKING VOLTAGE: 200 V AT 85*C. 

B. OPERATING TEMPERATURE RANGE: -55*C TO ♦85*C. 

C. DISSIPATION FACTOR: 2X MAX. 

0. CAPACITANCE CHANGE VS TEMPERATURE: CAPACITANCE SHALL NOT 
DEVIATE BY MORE THAN t15% OVER OPERATING TEMPERATURE RANGE. 

E. LEAD DATA: DUMET, GOLD PLATED PER ND 1015401. A CERTIFICATE 

OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. 

F. ENVIRONMENTAL: 

1. REDUCED PRESSURE: UNIT SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10~ 4 MM OF MERCURY FOR 96 HOURS. 
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SPECIAL CONDITIONING BY SUPPLIER 
A. 


BURN-IN: 
225 VOC 


ALL CAPACITORS SHALL BE SUBJECTED TO 
AT +85*C FOR A MINIMUM OF 100 HOURS. 


TABLE 1 

CAPACITANCE .2 MFD 


B. 


THE MANUFACTURER SHALL DETERMINE AND RECORD THE 
FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO 
AND FOLLOWING BURN-IN AT +25° i2*C: 

CAPACITANCE 
DISSIPATION FACTOR 
INSULATION RESISTANCE 

THE BURN-IN DATA SHALL BE INCLUDED WITH EACH 
SHIPMENT. UNITS FAILING TO MEET INITIAL DRAWING 
REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOLLOWING BURN-IN, SHALL NOT BE ACCEPTABLE. 

LIMITS: CAPACITANCE *10* OF INITIAL READING 

DISSIPATION FACTOR: 3* MAXIMUM 

INSULATION RESISTANCE: 5* MEGOHM MINIMUM WHEN 

TESTED IN ACCORDANCE WITH 
MIL-C-L1015. 
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REQUIREMENTS: 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 


B. 


D. 


BY MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY 
BY DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH REQUIREMENTS SPECIFIED JM:IID 1002215, 
CLASS t. J . ; - ' C - ■ 


2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 

. 1. DIMENSIONS PER OUTLINE. 

2. NARKING: EACH CAPACITOR SHALL BE PERMANENTLY IDENTIFIED 
WITH THE NASA PART NUMBER, LATEST REVISION LETTER AND 
THE MANUFACTURER'S NAME OR SYMBOL, CAPACITANCE VALUE 
AND TOLERANCE PER ND 1002019. 

B. ELECTRICAL.REQUIREMENTS 

1. CAPACITANCE: PER TABLE I AT»25*C. 1 KC. 

2. CAPACITANCE TOLERANCE: ilOX AT *25*0, 1 KC. 

3. DIELECTRIC WITHSTANDING VOLTAGE: CAPACITORS SHALL 

WITHSTAND 450 VOC FOR 2 SECONDS WITHOUT DAMAGE, 

ARCING OR BREAKDOWN. 

4. INSULATION RESISTANCE: 1OK MEGOHMS MIN AT 25*C. 


3. DESIGN REQUIREMENTS 

A. DC WORKING VOLTAGE: 200 V AT 85*C. 

B. OPERATING TEMPERATURE RANGE: -55*C TO ♦85*C. 

C. DISSIPATION FACTOR: 2* MAX. 

D. CAPACITANCE CHANGE VS TEMPERATURE: CAPACITANCE SHALL NOT 
DEVIATE BY MORE THAN i15X OVER OPERATING TEMPERATURE RANGE. 

E LEAD DATA: OUMET, GOLD PLATED PER ND 1015401. A CERTIFICATE 
OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMEMT. 

F ENVIRONWENTAt: 

1. REDUCED PRESSURE: UNIT.SHALL BE OPERATIVE DURING.AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF 
EXPOSURE TO 10* 4 MM OF MERCURY FOR 9fc HOURS. 
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4. SPECIAL CONDITIONING BY SUPPLIER 

A. BURN-IN: ALL CAPACITORS SHALL BE SUBJECTED TO 
225 VDC AT ♦BS^C FOR A MINIMUM OF 100 HOURS. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE 
FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO 
AND FOLLOWING BURN-IN AT *25* t2*C: 

CAPACITANCE 
DISSIPATION FACTOR 
INSULATION RESISTANCE 

C THE BURN-IN DATA SHALL BE INCLUDED WITH EACH 

SHIPMENT. UNITS FAILING TO MEET INITIAL DRAWING 
REQUIREMENTS OR WHICH EXCEED THE SPECIFIED LIMITS 
FOLLOWING BURN-IN. SHALL NOT BE ACCEPTABLE. 


TABLE 1 

CAPACITANCE .2 MFD 


LIMITS: 


CAPACITANCE *10% OF INITIAL READING 

DISSIPATION FACTOR: 2% MAXIMUM 

INSULATION RESIST MCE: {“^““.SSiJScfSlTN 
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REQUIREMENTS 

1. GENERAL: 

A. UNITS SHALL MEET ALL THE GENERAL REQUIREMENTS 
OF MIL-C-3965 EXCEPT AS SPECIFIED HEREIN. 

B. INTERPRET DRAWING SYMBOLS. ABBREVIATIONS AND 
REFERENCE DESIGNATIONS IN ACCORDANCE WITH THE 
GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND 1015404, CLASS 2. 

D. PARTS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 
REQUIREMENTS OF ND 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 

E. UNIT PACKAGING AND PACKING SHALL BE IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM 
ALL OTHERS AND PACKED SECURELY TO PREVENT 
CONTACT DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR 
VIBRATION DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS 
CAN BE GRIPPED BY THE BODY AND REMOVED FROM 
THE PACKAGE. HANDLING OF LEADS IS TO BE HELD 
TO A MINIMUM. 

F. MAKE ALL ELECTRICAL MEASUREMENTS PER MIL-C-3965 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. DIMENSIONS AS SHOWN. 

2. LEAD DATA: NICKEL ALLOY PER ND 1015400. 

3. MARKING: MARK UNITS PER MIL-STD-130 WITH 
MANUFACTURER'S NAME AND/OR SYMBOL, NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER AND 
SERIAL NUMBER TO SIGNIFY COMPLETION OF SPECIAL 
TEMPERATURE CYCLING. IF SPACE PERMITS. MANU¬ 
FACTURER'S TYPE NUMBER, CAPACITANCE VALUE AND 
TOLERANCE AND VOLTAGE RATING MAY ALSO BE MARKED 
ON PART. 

4. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, 

DASH NUMBER AND REVISION LETTER. 
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REQUIREMENTS 

1. GENERAL: 

A. UNITS SHALL MEET ALL THE GENERAL REQUIREMENTS 

OF MIL-C-3965 EXCEPT AS SPECIFIED HEREIN. _ 

B. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND \> V 

REFERENCE DESIGNATIONS IN ACCORDANCE WITH THE ~ 

GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 1 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 

PROVISIONS SPECIFIED IN ND 1015404, CLASS 2. 

D. PARTS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 

REQUIREMENTS OF ND 1002044 UNLESS MODIFIED OR 

AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 

E. UNIT PACKAGING AND PACKING SHALL BE IN SUCH A 

MANNER AS TO INSURE THE FOLLOWING: 

1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM 
ALL OTHERS AND PACKED SECURELY TO PREVENT 
CONTACT DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR 
VIBRATION DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS 
CAN BE GRIPPED BY THE BODY AND REMOVED FROM 
THE PACKAGE. HANDLING OF LEADS IS TO BE HELD 
TO A MINIMUM. 

F. MAKE ALL ELECTRICAL MEASUREMENTS PER MIL-C-3965 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. DIMENSIONS AS SHOWN. 

2. LEAD DATA: NICKEL ALLOY PER ND 1015400. 

3. MARKING: MARK UNITS PER MIL-STD-130 WITH 
MANUFACTURER'S NAME AND/OR SYMBOL, NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER AND 
SERIAL NUMBER TO SIGNIFY COMPLETION OF SPECIAL 
TEMPERATURE CYCLING. IF SPACE PERMITS, MANU¬ 
FACTURER'S TYPE NUMBER, CAPACITANCE VALUE AND 
TOLERANCE AND VOLTAGE RATING MAY ALSO BE MARKED 
ON PART. 

4. MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, 

DASH NUMBER AND REVISION LETTER. 
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2. INSPECTION AND ACCEPTANCE: (CONTINUED) 

B. ELECTRICAL REQUIREMENTS: 

1. DC LEAKAGE CURRENT (MAXIMUM) AT 25*C, PER TABLE I. 

2. WORKING VOLTAGE: PER TABLE I. 

3. IMPEDANCE (AT -55*C): PER TABLE I. 

4. CAPACITANCE: PER TABLE I. 

5. CAPACITANCE TOLERANCE: PER TABLE I. 

3. DESIGN REQUIREMENTS: 

A. STORAGE LIFE: 10 YEARS MINIMUM AT 25*C. 

B. CONSTRUCTION: 

1. CASE: SEALED METAL CAN WITH SUPPLEMENTARY 
EXTERIOR INSULATION. 

2. CAPACITANCE ELEMENT: ETCHED TANTALUM FOIL. 

3. POLARITY: NON-POLARIZED. 

C. MAX CHANGE DUE TO LIFE TEST: 

1. CAPACITANCE: ♦ 25% OF INITIAL VALUE. 

2. SERIES RESISTANCE: >30% OF INITIAL REQUIREMENT. 

D. AMBIENT OPERATING TEMPERATURE RANGE: FROM -55*C TO *85*0. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. CAPACITORS SHALL BE TEMPERATURE CYCLED IN ACCORDANCE 
WITH METHOD 102 OF MIL-STD 202. 

B. FOLLOWING THE TEMPERATURE CYCLING, CAPACITORS SHALL BE 
SUBJECTED TO A VACUUM OF 7 INCHES OF Hg. 

in VACUUM SHALL BE MAINTAINED ON THE CAPACITORS FOR 
IS MINUTES FOLLOWING THE ABOVE, THERE SHALL BE NO 
EVIDENCE OF ELECTROLYTE LEAKAGE UNDER 2X MAGNIFICATION. 

C. CAPACITORS NOT MEETING THIS REQUIREMENT SHALL NOT BE 
ACCEPTABLE. 

I. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 HOURS 
MIN. AT THE RATED DC WORKING VOLTAGE AT A 
TEMPERATURE OF ♦BS'C. POLARITY TO BE REVERSED 
AT THE END OF 125 HOURS. 
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CAPACITANCE AT 25°C: 

.18 MFD 

CAPACITANCE TOLERANCE: 

.♦30% -15% 

VOLTAGE RATING: 

150 VDC 

D.C. LEAKAGE CURRENT AT 25*C: 

2 MICRO AMPS MAX 

D.C. LEAKAGE CURRENT AT 85*C: 

4 MICRO AMPS MAX 

IMPEDANCE AT -55*C,120 CPS: 

18600 OHMS MAX 

POWER FACTOR AT 25*C, 120 CPS: 

15 

POWER FACTOR AT 85*C f 129 CPS: 

20 
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X. BURN-IN (CONTINUED) 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE 
FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO 
AND FOLLOWING BURN-IN: 

CAPACITANCE 
DC LEAKAGE 
POWER FACTOR 



THE DATA SHALL BE PRESENTED IN A MANNER THAT 
PROVIDES POSITIVE IDENTIFICATION OF EACH 
INDIVIDUAL CAPACITOR WITH THE INITIAL TEST 
READING, THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL 
BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC 
AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM 
ITS INITIAL READING. UNITS FAILING TO MEET 
INITIAL DRAWING REQUIREMENTS, OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN, SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

CAPACITANCE: ±10% OF INITIAL VALUE 

D.C. LEAKAGE: INITIAL REQUIREMENTS 

POWER FACTOR: INITIAL REQUIREMENTS 
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REQUIREMENTS 

1. GENERAL: _ 

A. UNITS SHALL MEET ALL THE GENERAL REQUIREMENTS 
OF MlL-C-3965 EXCEPT AS SPECIFIED HEREIN. 

B. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND ' \> V 

REFERENCE DESIGNATIONS IN ACCORDANCE WITH THE ' 

GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 1 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS SPECIFIED.IN ND 1015404, CLASS 2. 

D. PARTS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 
REQUIREMENTS OF NO 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 

E. UNIT PACKAGING AND PACKING SHALL BE IN SUCH A 
MANNER AS TO INSURE THE FOLLOWING: 

1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM 
ALL OTHERS AND PACKED SECURELY TO PREVENT 
CONTACT DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR 
VIBRATION DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS 
CAN BE GRIPPED BY THE BODY AND REMOVED FROM 
THE PACKAGE. HANDLING OF LEADS IS TO BE HELD 
TO A MINIMUM. 

F. MAKE ALL ELECTRICAL MEASUREMENTS PER MIL-C-3965 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. DIMENSIONS AS SHOWN. 

2. LEAD DATA: NICKEL ALLOY PER ND 1015400. 

3. MARKING: MARK UNITS PER MIL-STD-130 WITH 
MANUFACTURER'S NAME AND/OR SYMBOL, NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER AND 
SERIAL NUMBER TO SIGNIFY COMPLETION OF SPECIAL 
TEMPERATURE CYCLING. IF SPACE PERMITS. MANU¬ 
FACTURER'S TYPE NUMBER, CAPACITANCE VALUE AND 
TOLERANCE AND VOLTAGE RATING MAY ALSO BE MARKED 
ON PART. 

4 . MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, 

DASH NUMBER AND REVISION LETTER. 
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2. INSPECTION AND ACCEPTANCE: (CONTINUED) 

B. ELECTRICAL REQUIREMENTS: 

1. DC LEAKAGE CURRENT (MAXIMUM) AT 25*C, PER TABLE 

2. WORKING VOLTAGE: PER TABLE I. 

3. IMPEDANCE (AT -55*C): PER TABLE I. 

4. CAPACITANCE: PER TABLE I. 

5. CAPACITANCE TOLERANCE: PER TABLE I. 
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CAPACITANCE AT 25 # C: 

.18 MFD 

CAPACITANCE TOLERANCE: 

♦30* -15* 

VOLTAGE RATING: 

150 VDC 

D.C. LEAKAGE CURRENT AT 25*C: 

2 MICRO AMPS MAX 

D.C. LEAKAGE CURRENT AT 85°C: 

4 MICRO AMPS MAX 

IMPEDANCE AT -55*C,120 CPS: 

18600 OHMS MAX 

POWER FACTOR AT 25 # C, 120 CPS: 

15 

POWER FACTOR AT 85°C, 129 CPS: 

20 


3. DESIGN REQUIREMENTS: 

A. STORAGE LIFE: 10 YEARS MINIMUM AT 25°C. 

B. CONSTRUCTION: 

1. CASE: SEALED METAL CAN WITH SUPPLEMENTARY 
EXTERIOR INSULATION. 

2. CAPACITATE ELEMENT: ETCHED TANTALUM FOIL. 

3. POLARITY: N0N-P0LARIZED. 

C. MAX CHANGE DUE TO LIFE TEST: 

1. CAPACITANCE: ♦ 25% OF INITIAL VALUE. 


J). BURN-IN (CONTINUED) 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE 
FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO 
AND FOLLOWING BURN-IN: 

CAPACITANCE 
DC LEAKAGE 
POWER FACTOR 


2. SERIES RESISTANCE: *30% OF INITIAL REQUIREMENT. 

D. AMBIENT OPERATING TEMPERATURE RANGE: FROM -55*C TO ♦85*C. 

E. UNITS SHALL BE CAPABLE OF WITHSTANDING 1.5 LB LEAD PULL MAX 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. CAPACITORS SHALL BE TEMPERATURE CYCLED IN ACCORDANCE 
WITH METHOD 102 OF MIL-STD 202. 

B. FOLLOWING THE TEMPERATURE CYCLING, CAPACITORS SHALL BE 
SUBJECTED TO A VACUUM OF 7 INCHES OF Hg. 

in VACUUM SHALL BE MAINTAINED ON THE CAPACITORS FOR 
15 MINUTES FOLLOWING THE ABOVE, THERE SHALL BE NO 
EVIDENCE OF ELECTROLYTE LEAKAGE UNDER 2X MAGNIFICATION. 

C. CAPACITORS NOT MEETING THIS REQUIREMENT SHALL NOT BE 
ACCEPTABLE. 

BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 HOURS 
MIN. AT THE RATED DC WORKING VOLTAGE AT A 
TEMPERATURE OF ♦85 # C. POLARITY TO BE REVERSED 
AT THE END OF 125 HOURS. 


THE DATA SHALL BE PRESENTED IN A MANNER THAT 
PROVIDES POSITIVE IDENTIFICATION OF EACH 
INDIVIDUAL CAPACITOR WITH THE INITIAL TEST 
READING, THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED 
SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL 
BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC 
AND TO SHOW THE FREQUENCY DISTRIBUTION OF THE 4 
PERCENT CHANGE OF EACH CHARACTERISTIC FROM 
ITS INITIAL READING. UNITS FAILING TO MEET 
INITIAL DRAWING REQUIREMENTS, OR WHICH EXCEED 
THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES 
FOLLOWING BURN-IN, SHALL NOT BE ACCEPTABLE. 

PARAMETRIC CHANGE LIMITS: 

CAPACITANCE: 110% OF INITIAL VALUE 

D.C. LEAKAGE: INITIAL REQUIREMENTS 

POWER FACTOR: INITIAL REQUIREMENTS 
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REQUIREMENTS 

1. GENERAL: 

A. UNITS SHALL MEET ALL THE GENERAL REQUIREMENTS 
OF MIL-C-3965 EXCEPT AS SPECIFIED HEREIN. 

B. INTERPRET DRAWING SYMBOLS. ABBREVIATIONS AND 
REFERENCE DESIGNATIONS IN ACCORDANCE WITH THE 
GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS SPECIFIED-IN ND 1015404, CLASS 2. 


. 115^1 

MAX 


•m—’ / I— 

MAX / 


D. PARTS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 
REQUIREMENTS OF ND 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING. 


E. UNIT PACKAGING AND PACKING SHALL BE 1M SUCH A 

MANNER AS TO INSUNE THE FOLLOWING: 

1. EACH INDIVIDUAL PART SHALL BE SEPARATED FROM 
ALL OTHERS AND PACKED SECURELY TO PREVENT 
CONTACT DURING TRANSIT. 

2. LEADS SHALL BE SECURED AGAINST WHIPPING OR 
VIBRATION DURING TRANSIT. 

3. BODY MOUNTING SHALL BE SUCH THAT CAPACITORS 
CAN BE GRIPPED BY THE BODY AND REMOVED FROM 
THE PACKAGE. HANDLING OF LEADS IS TO BE HELD 
TO A MINIMUM. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

1. DIMENSIONS AS SHOWN. 

2. LEAD DATA: NICKEL ALLOY PER ND 1015400. 

3. MARKING: MARK UNITS PER MIL-STD-130 WITH 
MANUFACTURER'S NAME AND/OR SYMBOL, NASA DRAWING 
NUMBER, DASH NUMBER AND REVISION LETTER AND 
SERIAL NUMBER TO SIGNIFY COMPLETION OF SPECIAL 
TEMPERATURE CYCLING. IF SPACE PERMITS, MANU¬ 
FACTURER'S TYPE NUMBER, CAPACITANCE VALUE AND 
TOLERANCE AND VOLTAGE RATING MAY ALSO BE MARKED 
ON PART. 

4 . MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING 
CONTAINERS SHALL INCLUDE NASA DRAWING NUMBER, 
DASH NUMBER AND REVISION LETTER. 
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NEXT ASSY 


USED ON 


2 


REVISIONS 



DAT* APPROVED 





*1 


* 
















































2. INSPECTION AND ACCEPTANCE: (CONTINUED) 

B. ELECTRICAL REQUIREMENTS: 

1. DC LEAKAGE CURRENT (MAXIMUM) AT 25 # C, PER TABLE I. 

2. WORKING VOLTAGE: PER TABLE I. 

3. IMPEDANCE (AT -55 # C): PER TABLE I. 

4 . CAPACITANCE: PER TABLE I. 

5. CAPACITANCE TOLERANCE: PER TABLE I. 

3. DESIGN REQUIREMENTS: 

A. STORAGE LIFE: 10 YEARS MINIMUM AT 25*C. 

B. CONSTRUCTION: 

y 

1. CASE: SEALED METAL CAN WITH SUPPLEMENTARY 
EXTERIOR INSULATION. 

2. CAPACITANCE ELEMENT: ETCHED TANTALUM FOIL. 

3. POLARITY: NON-POLARIZED. 

C. MAX CHANGE DUE TO LIFE TEST: 

1. CAPACITANCE: ♦ 25% OF INITIAL VALUE. 

2. SERIES RESISTANCE: +30% OF INITIAL REQUIREMENT. 

D. AMBIENT OPERATING TEMPERATURE RANGE: FROM -55*C TO +85*C. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. CAPACITORS SHALL BE TEMPERATURE CYCLED IN ACCORDANCE 
WITH METHOD 102 OF MIL-STD 202. 

B. FOLLOWING THE TEMPERATURE CYCLING, CAPACITORS SHALL BE 
SUBJECTED TO A VACUUM OF 7 INCHES OF Hg. 

n\ VACUUM SHALL BE MAINTAINED ON THE CAPACITORS FOR 
15 MINUTES FOLLOWING THE ABOVE, THERE SHALL BE NO 
EVIDENCE OF ELECTROLYTE LEAKAGE UNDER 2X MAGNIFICATION. 

C. CAPACITORS NOT MEETING THIS REQUIREMENT SHALL NOT BE 
ACCEPTABLE. 

BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 250 HOURS 
MIN. AT THE RATED DC WORKING VOLTAGE AT A 
TEMPERATURE OF +85 # C. POLARITY TO BE REVERSED 
AT THE END OF 125 HOURS. 
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REQUIREMENTS 
1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS OF ND 101S404, CLASS 2. 

C. UNITS SHALL BE PACKAGED FOR SHIPMENT IN HEAT SEALED 
BA6S PER ND 1002215,CLASS! 


FOR REFERENCE ONLY- 


B. 


ANO 


2. INSPECTION AND ACCEPTANCE: 

A. DIMENSIONS AS SHOWN. 

UNITS SHALL BE IDENTIFIED WITH NASA DRAWING NO. 

DASH NO., LATEST DRAWING REVISION LETTER AND 
MANUFACTURER'S IDENTIFICATION PER NO 1002019. 
CONTRACTOR SHALL MARK SERIAL NO. ON ALL UNITS IN 
ACCORDANCE WITH ND 1002023. 

1. NASA NO. 1012143-1: GEAR •A" IS FREE WHEELING 
IN COUNTERCLOCKWISE DIRECTION WHEN VIEWED FROM 
END INDICATED ON DRAWING, AND DRIVES WHEN 
DIRECTION OF ROTATION IS REVERSED. 

2. NASA NO. 1012143-2: GEAR "A" IS FREE WHEELING 
IN CLOCKWISE DIRECTION WHEN VIEWED FROM END 
INDICATED ON DRAWING, AND DRIVES WHEN DIRECTION 
OF ROTATION IS REVERSED. 
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FREEWHEELING TORQUE OF CLUTCH 0.10 MAX. IN-OZ 


D. THE OUTPUT TORQUE OF CLUTCH IN DRIVING DIRECTION 

SHALL BE IOO/0F INPUT TORQUE THROUGHOUT THE 

INPUT TORQUE RANGE FROM 0 (ZERO) TO 0.5 IN.-LB^AT RATED SPEED,0 - 2500 RPMj 

E. ALL UNITS SHALL MEET INSPECTION AND ACCEPTANCE 
REQUIREMENTS AFTER SPECIAL CONDITIONING REQUIREMENTS 
SPECIFIED IN SECTION 4. 


3. DESIGN REQUIREMENTS 

A. MATERIALS: j 

1. GEARSHAFT (c): CRES 303, QQ-S-763 


1012143-2 

NOTE 2B.2 

1012143—1 

NOTE 2B-I 

NASA NO. 

DIR,OF ROT. 


2. SPRING 0: CRES 302, QQ-U-423 

3. LOCKING RING0: CRES 302, QQ-S-763 
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ARC USCD FOR AMY PURPOSE OTHER THAM IN CONNECTION WITH A DEFINITELY 
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4. TAPER PIN (7): CRES 416. QQ-S-763 


5. MANDREL (g): CRES 416, QQ-S-763 


6. BALL BEARING (h): BALLS AND RINGS; CRES 440C, PER 
QQ-S-763 TO BE R C 56 MIN AFTER HEAT TREATMENT WHEN 
TESTED IN ACCORDANCE WITH FED-5TDH51, METHOD 243. 
RETAINER; CRES 410, PER QQ-S-763. 

7. GEAR "A"(a): CRES 416. QQ-S-763 


B. FINISH: ALL CRES PARTS SHALL BE PASSIVATED PER MIL-S-3002 

C. BALL BEARING LUBRICATION: ND 1002077. 

D. RATED TORQUE OF CLUTCH: 0.5 IN. LB. 

E. RATED SPEED: 2500 RPM 

F. ENVIRONMENTAL REQUIREMENTS: 

1. HUMIDITY: IN ACCORDANCE WITH MIL-STD-810, METHOD 507. 
CONTINUOUS CYCLES SHALL BE 5 FOR A TOTAL TEST TIME OF 
NOT LESS THAN 120 HOURS. 

2. ACCELERATION: 20g t 5X FOR 3 MINUTES ALONG EACH AXIS. 

3. VIBRATION: 20g ♦ 5% (0 TO PEAK) 5 TO 2000 TO 5 CPS 
AT 1 MINUTE PER OCTAVE, LOGARITHMIC SWEEP ONCE ALONG 
EACH MAJOR AXIS. 

4. SHOCK: IN ACCORDANCE WITH MIL-STD-810, METHOD 516-1, 
PROCEDURE V, 50g i 5% SHOCK PULSE. 

5. ENDURANCE: MECHANICAL CYCLING 200 HOURS MIN AT 300 
RPM t 10 RPM AT 25 # C i 5°C, REVERSING DIRECTION 
EVERY 15 MINUTES^AT RATED TORQUE. 

G. OPERATIONAL TEMPERATURE RANGE: 0* TO 150°F 

H. SHELL LIFE 

I. IN UNOPENED CONTAINER: 2YEARS 

2 IN OPENED CONTAINER: I YEAR 
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SPECIAL CONDITIONING (BY SUPPLIER): 

A. RUN IN 10 HOURS AT ROOM TEMPERATURE (25*C i 5°C) 

AT 300 ± 10% RPM. REVERSE DIRECTIONS TO BRAKE 
EVERY 15 MINUTES. AT RATFD TORQUE 

B. TORQUE TO BE TESTED BEFORE AND AT COMPLETION OF RUN IN 
(FREE WHEELING AND DRIVE TORQUE) 

C. DATA TO BE SUBMITTED FOR EACH UNIT WITH EVERY SHIPMENT 
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SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 
PROVISMMS Of NO 1015404, CLASS 2. 
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INSPECTION AND ACCEPTANCE 
A. DIMENSIONS AS SHOWN 

1. TOLERANCES.UNLESS OTHERWISE SPECIFIEOr 
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ANGLES 2 1*0* 
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CONTRACTOR SHALL.MARK SERIALjNO. ON ALL UNITS IN 
ACCORDANCE WITH ND 1002023. 
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A. MATERIALS 
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i. BALL BEARINGS 0’: BALLS AND RINGS: CRES 440C, 
PER QQ-S-7G3 TO BE R C 5fc MIN AFTER HEAT TREATMENT 
WHEN TESTED IN ACCORDANCE WITH FED-STD-151, 
METHOD 243. RETAINER: CRES 410 PER QQ-S-7G3. 


B. FINISH: ALL CRES PARTS SHALL BE PASSIVATED PER 
NIL-S-5002. 

C. BALL BEARING LUBRICATION: ND 1002077. 

0. VIBRATION PROOF SCREWS WITH LOCKING-SEALING COMPOUND 
CONFORMING TO NIL-S-22473, GRADE 30. 
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INSPECTION AND ACCEPTANCE 

A. DIMENSIONS AS SHOWN 
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D. ALL UNITS SHALL MEET-INSPECTION AND ACCEPTANCE 
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DESIGN REQUIREMENTS 
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3. SCREW 0 : CRES MO (SERIES) QQ-S-763. 
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6. BALL BEARINGS 0 V BALLS AND RINGS: CRES 440C, 
PER QQ-S-763 TO BE R c 56 MIN AFTER HEAT TREATMENT 
WHEN TESTED IN ACCORDANCE WITH FED-STD-151, 
METHOD 243. RETAINER: CRES 410 PER QQ-S-763. 

B. FINISH: ALL CRES PARTS SHALL BE PASSIVATED PER 
MIL-S-5002. 

C. BALL BEARING LUBRICATION: NO 1002077. 

0. VIBRATION PROOF SCREWS WITH LOCKING-SEALING COMPOUND 
CONFORMING TO MIL-S-22473, GRADE 30. 
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1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 
WITH ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002047. 

E. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE FOLLOWING, 

(1) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL OTHERS AND PACKED 

SECURELY TO PREVENT CONTACT DURING TRANSIT. . * 

(2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION DURING TRANSIT. 

2. INSPECTION & ACCEPTANCE 

A. MECHANICAL, REQUIREMENTS. 

(1) LEAD MATERIAL SHALL BE PER ND 1015400. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 
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(3) DIMENSIONS AND LEAD CONFIGURATION PER FIG. 1. 

B. ELECTRICAL REQUIREMENTS 
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3. DESIGN REQUIREMENTS 
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1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 
WITH ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002047. 

E UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE FOLLOWING, 

(1) EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL OTHERS AND PACKED 
SECURELY TO PREVENT CONTACT DURING TRANSIT. 

(2) LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION DURING TRANSIT. 

2. INSPECTION & ACCEPTANCE 

A. MECHANICAL, REQUIREMENTS. 

(1) LEAD MATERIAL SHALL BE PER ND 1015400. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY 
EACH SHIPMENT. 

(2) MARKING, UNITS SHALL BE PERMANENTLY & LEGIBLY MARKED PER REQUIREMENTS OF 
MIL-T-27 AND ND1002019. 

(3) DIMENSIONS AND LEAD CONFIGURATION PER FIG. 1. 
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B. ELECTRICAL REQUIREMENTS 

(1) UNITS SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

3. DESIGN REQUIREMENTS 
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TABLE 1 


INSPECTION & ACCEPTANCE 

PARAMETER 

CONDITIONS 

SPECIFICATIONS LIMITS | 

MIN 

MAX 

UNITS 

POLARITY 

TERMINALS 1,4, 47 SHALL HAVE SAME INSTANTANEOUS 
POLARITY 




INSULATION RESISTANCE 

PER MlL-STD-202-METH0D 302 PER CONDITION B 

10K 


MEGOHMS 

DIELECTRIC STRENGTH 

PER MlL-STD-202-METH0D 301 

CHECK 1-4 # 

100 


VOLTS 

CHECK 1-7 & 7-4 @ 

500 

D.C. RESISTANCE 

PER MlL-STD-202-METH0D 1-2=18.25 OHMS 

303 1-3=36.50 OHMS 

4-5= 4.30 OHMS 

4-6= 8.60 OHMS 

7-8=750.0 OHMS 

-20 

♦20 

X 

NO LOAD VOLTAGE 

APPLY 8 VOLTS RMS § 1 K.C. BETWEEN TERM 1&3 

READ AS FOLLOWS 

BETWEEN 1&2 = 4 VOLTS 

465 = 0.8 VOLTS 

466 = 1.6 VOLTS 

7&8 = 135.0 VOLTS 

-5 

+5 

X 

INDUCED VOLTAGE 

PER MlL-T-27, APPLY 16 VOLTS RMS 0 2 K.C. 

TO TERMINALS 143. SECONDARIES OPEN. 
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DR CHK DATE APPROVED 


INITIAL RELEASE CLASS A 

PER TDRR _ IS/ 97 

REVISED PER TDRR 16999 


REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 
MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIES SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE FOLLOWING, 

(1) . EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL OTHERS 

AND PACKED SECURELY TO PREVENT CONTACT DURING TRANSIT. 

(2) . LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION DURING 

TRANSIT. 

2. INSPECTION & ACCEPTANCE 

A. MECHANICAL, REQUIREMENTS 

(1) LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

( 2 ) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER 

REQUIREMENTS OF ND1002019 WITH NASA DWG NUMBER AND REVISION LETTER , MANUFACTURER'S SERIAL AND/OR LOT CODE, 

AND LEAD IDENTIFICATION. MFGRS NAME AND/OR SYMBOL AND PART NUMBER MAY APPEAR ON PART AND PACKAGE. LETTER HEIGHT 
SHALL BE 1/16" MIN IF PART SIZE PROHIBITS LARGER, 

(3) DIMENSIONS AND LEAD CONFIGURATION PER FIG. 1. 

B. ELECTRICAL REQUIREMENTS 

* (1) UNITS SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

3. DESIGN REQUIREMENTS 

A. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-T-27 WITH THE FOLLOWING CLARIFICATIONS, • 

GRADE 3 

CLASS S 

LIFE EXPECTANCY X, AT AN AMBIENT TEMPERATURE OF 71 °C. 

B. IMPREGNATION, UNITS SHALL BE VACUUM IMPREGNATED TO CONFORM TO GRADE 3 REQUIREMENTS OF MIL-T-27. 

C. RATED CONDITIONS: TERMINALS 1-2, 2-3, 15 VDC SWITCHED 

D. RATED WORKING VOLTS: WINDING 1-3, 30 VOLTS PEAK. WINDING 4-6, 6.4 VOLTS PEAK. WINDING 7-8, 99 VOLTS PEAK. WINDING 9-10, 500 VOLTS PEAK. 

4. SPECIAL CONDITIONING 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202, METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, +25°C AND 105°C AND EXPOSURE TIME SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE, 

THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE, 

UNIT SHALL PASS NORMAL INSPECTION TESTS. . f-—-|-—I 
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TABLE 1 


ELECTRICAL REQUIREMENTS 


CONDITIONS 


SPECIFICATION UNITS 
MIN I MAX | UNll 


POLARITY 


INSULATION RESISTANCE 


DIELECTRIC STRENGTH 


TERMINALS 1,4,7 AND 9 SHALL HAVE SAME 
INSTANTANEOUS POLARITY 

PER MIL-STD-202-METH0D 302 PER CONDITION B 
USE 100 V ON 1-4,4-7 & 7-1; USE 500 V 1-9,4-9 & 7-9 

PER MIL-STD-202-METH0D 301 

CHECK 1-4.4-7 & 7-1 @ _ 

CHECK 1-9,4-9 & 7-9 0 


MEGOHMS 


D.C. RESISTANCE 


PER MlL-STD-202, METHOD 
303 


1-2 = 18.25 OHMS 
1-3 * 36.50 OHMS 
4-5 * 4.30 OHMS 
4-6 * 8.60 OHMS 
7-8 * 150.0 OHMS 
9-10= 750.0 OHMS 


NO LOAD VOLTAGE 


APPLY 8 VOLTS RMS # 1 K.C. BETWEEN TERM H3. 
READ AS FOLLOWS 

BETWEEN 1&2 = 4.0 VOLTS 

465 = 0.85 VOLTS 

466 =1.7 VOLTS 

=26.2 VOLTS 
9*10=133.0 VOLTS 


-5 +5 


INDUCED VOLTAGE 


PER MlL-T-27, APPLY 42 VOLTS RMS @ 4 K.C. 
TO TERMINALS 1&3. SECONDARIES OPEN. 


SELF OSCILLATION FREQUENCY 


WHEN UNIT IS CONNECTED PER FIGURE 3, THE 
FREQUENCY SHALL BE MEASURED 
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FREQUENCY TEST CIRCUIT 
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INITIAL RELEASE CLASS A 

PER TDRR _ 

REVISED PER TDRR 16999 __ 

REVISED PER TDRR 18763 


REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 

MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIES SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE FOLLOWING, 

(1) . EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL OTHERS 

AND PACKED SECURELY TO PREVENT CONTACT DURING TRANSIT. 

(2) . LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION DURING 

TRANSIT. 


2. INSPECTION & ACCEPTANCE 

A. MECHANICAL, REQUIREMENTS 

(1) LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER 

REQUIREMENTS OF ND1002019 WITH NASA DWG NUMBER AND REVISION LETTER , MANUFACTURER'S SERIAL AND/OR LOT CODE, 

AND LEAD IDENTIFICATION. MFGRS NAME AND/OR SYMBOL AND PART NUMBER MAY APPEAR ON PART AND PACKAGE. LETTER HEIGHT 
SHALL BE 1/16" MIN IF PART SIZE PROHIBITS LARGER, 

(3) DIMENSIONS AND LEAD CONFIGURATION PER FIG. 1. 

B. ELECTRICAL REQUIREMENTS 

(1) UNITS SHALL MEET ALL REQUIREMENTS OF TABLE 1. 

3. DESIGN REQUIREMENTS 

A. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-T-27 WITH THE FOLLOWING CLARIFICATIONS, 


GRADE 

CLASS 

LIFE EXPECTANCY 


X, AT AN AMBIENT TEMPERATURE OF 71°C. 


B. IMPREGNATION, UNITS SHALL BE VACUUM IMPREGNATED TO CONFORM TO GRADE 3 REQUIREMENTS OF MIL-T-27. 

C. RATED CONDITIONS: TERMINALS 1-2, 2-3, 15 VDC SWITCHED 

D. RATED WORKING VOLTS: WINDING 1-3, 30 VOLTS PEAK. WINDING 4-b, 6.4 VOLTS PEAK. WINDING 7-8, 99 VOLTS PEAK. WINDING 9-10, 500 VOLTS PEAK. 

E. SOLDERING SHALL BE IN ACCORDANCE WITH ND 1002017. 

SPECIAL CONDITIONING 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202. METHOD 102A EXCEPT THAT THE TEMPERATURES 
SHALL BE -55°C, +25°C AND 105°C AND EXPOSURE TIME SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE, 

THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE, 

UNIT SHALL PASS NORMAL INSPECTION TESTS. INDICATED IN SECTION 2. i-1- 


PART OR 
IDENTIFYING NO. 


MATERIAL 
OR NOTES 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES INSTRUN 

CAPACITOR VALUES ARE IN „» CAMI 

RESISTOR VALUES ARE IN OHMS 

TOLERANCES ON DRAWN 

FRACTIONS DECIMALS ANGLES CHECKED # 

™ 777 cpa APPROVED > 

DO NOT SCALE THIS DRAWING a 


MIT 

INSTRUMENTATION LAB 

CAMBRIDGE. MASS. 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

TRANSFORMER, 
POWER, STEPUP 

SPECIFICATION CONTROL DWO 


APPLICATION 


APPROVED 
MIT J 


APPROVED 

MSC 


CODE IDENT NO. SIZE 


DRAWING NO. 

1012149 


DATE | SCALE NONE 


I SHEET j OF J 


































HP 






H 




DESCRIPTION 

INITIAL RELEASE CLASS ft 

PER TDRR _ / S'* ? 7 

REVISED PER TDRR 16999 
REVISED PER TDRR 18763 


'«k< 


SEE NOTE I 







LEAD TYP 

•° 26 DIA 
.024 


2 INCH MIN LENGTH 



3/4 IN MIN 
SEE NOTE2 


.562 MAX 


.250 DIA 
MAX 






FIG. 2 


notes: 

r u COIL MAY PROTRUDE AS MUCH AS ^32 OF AN INCH 

,_AT POINTS WITHIN ±10° OF EACH LEAD BREAKOUT 

! 2 LEADS MUST BE FREE OF KINKS AND BENDS FOR 
3/4 INCH MIN DIMENSION 


FIG. I 


NEXT ASSY | , USED ON 

APPLICATION 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES INSTRL 

CAPACITOR VALUES ARE IN CA 

RESISTOR VALUES ARE IN OHMS 

TOLERANCES ON DRAWN ^ 

FRACTIONS DECIMALS ANGLES CHECKED J 

^ ^ 1 ^ 2 APPROVED 

DO NOT SCALE THIS DRAWING 

- APPROVED 

MATERIAL _ 

* APPROVED I 

___. MIT J 


APPROVED. 

MSC 


PART OR 
IDENTIFYING NO. 


MIT 

INSTRUMENTATION LAB 

CAMBRIDGE. MASS. 


MATERIAL 
OR NOTES 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

TRANSFORMER, 
POWER, STEPUP 

SPECIFICATION CONTROL DWO 


icihtf C0DE ,DENT ^ S,ZE 

- c 

n-M-t* - 

date SCALE NONE 


DRAWING NO. 

1012149 


I SHEET 2 0F 3 






























REVISIONS 

DESCRIPTION_ 

INITIAL RELEASE CLASS ft 
PER TDRR _ I S I & 7 

REVISED PER TDRR 16999 
REVISED PER TDRR I87S3 


DR I CHK I DATE APPROVED 


PARAMETER 


POLARITY 


INSULATION RESISTANCE 


DIELECTRIC STRENGTH 


D.C. RESISTANCE 


NO LOAD VOLTAGE 


_ TABLE 1 

_ ELECTRICAL REQUIREMENTS _ 

CONDITIONS 

TERMINALS 1,4,7 AND 9 SHALL HAVE SAME 
INSTANTANEOUS POLARITY 

PER MIL-STD-202-METH0D 302 PER CONDITION B 
USE 100 V ON 1-4,4-7 4 7-1; USE 500 V 1-9,4-9 4 7-9 

PER MlL-STD-202-METH0D 301 

_CH ECK 1-4.4-7 4 7-1 8 _ 

CHECK 1-9,4-9 & 7-9 8 


SPECIFICATION UNITS _ 

Min I Max I urnTT 


MEGOHMS 


PER MIL-STD-202, METHOD 
303 


INDUCED VOLTAGE 


1-2 = 18.25 OHMS 
1-3 * 36.50 OHMS 
4-5 = 4.30 OHMS 
4-6 = 8.60 OHMS 
7-8 = 150.0 OHMS 
9-10= 750.0 OHMS 


APPLY 8 VOLTS RMS 8 1 K.C. BETWEEN TERM 143. 
READ AS FOLLOWS 

BETWEEN 142 = 4.0 VOLTS 

445 =0.85 VOLTS 

446 =1.7 VOLTS 
’=26.2 VOLTS 

_ 9410=133,0 VOLTS _ 

PER MlL-T-27, APPLY 42 VOLTS RMS 84 K.C. 

TO TERMINALS 143. SECONDARIES OPEN. 


SELF OSCILLATION FREQUENCY 


WHEN UNIT IS CONNECTED PER FIGURE 3, THE 
FREQUENCY SHALL BE MEASURED 
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FIGURE 3 

FREQUENCY TEST CIRCUIT 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF 

MIL-T-27 WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIES SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. UNITS SHALL BE PACKAGED IN SUCH A MANNER AS TO INSURE THE FOLLOWING, 

(1). EACH INDIVIDUAL PART SHALL BE SEPARATED FROM ALL OTHERS 
AND PACKED SECURELY TO PREVENT CONTACT DURING TRANSIT. 

i (2). LEADS SHALL BE SECURED AGAINST WHIPPING OR VIBRATION DURING . 

j ’ TRANSIT. 

2. INSPECTION & ACCEPTANCE 

A. MECHANICAL, REQUIREMENTS 

(1) LEAD MATERIAL SHALL BE PER ND 1015400. A CERTIFICATE 

OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER 
REQUIREMENTS OF MIL-T-27 AND ND 1002019. 

(3) DIMENSIONS AND LEAD CONFIGURATION PER FIG. 1. 

B. ELECTRICAL REQUIREMENTS. 

(1) UNITS SHALL MEET ALL REQUIREMENTS OF TABLE 1 

3. DESIGN REQUIREMENTS 

A. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-T-27 WITH THE FOLLOWING CLARIFICATIONS, 

GRADE-3 

CLASS---S 

LIFE EXPECTANCY-X,AT AN AMBIENT TEMPERATURE OF 71°C. 

B. IMPREGNATION, UNITS SHALL BE VACUUM IMPREGNATED TO CONFORM TO GRADE 3 
REQUIREMENTS OF MIL-T-27. 

4. SPECIAL CONDITIONING 

TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202, METHOD 102A 
EXCEPT THAT THE TEMPERATURES SHALL BE -55°C, +25°C AND 105°C AND EXPOSURE TIME SHALL 
BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE, THE UNIT SHALL BE TESTED FOR 
CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE, 
UNIT SHALL PASS NORMAL INSPECTION TESTS. 
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| ‘ INSPECTION & ACCEPTANCE | 

PARAMETER 

CONDITIONS 

SPEC 

FI CAT 1 ON l 

NITS 

MIN 

MAX 

UNITS 

POLARITY 

TERMINALS 1,4,7 AND 9 SHALL HAVE SAME 
INSTANTANEOUS POLARITY 




INSULATION RESISTANCE 

PER MlL-STD-202-METH0D 302 PER CONDITION B 

10K 


MEGOHMS 

DIELECTRIC STRENGTH 

PER MlL-STD-202-METH0D 301 

CHECK 1-4.4-7 & 7-1 6 

100 


VOLTS 

CHECK 1-9,4-9 & 7-9 9 

500 

D.C. RESISTANCE 

PER MIL-STD-202, METHOD 1-2 = 18.25 OHMS 
303 1-3 = 36.50 OHMS 

4-5 = 4.30 OHMS 
4-6 = 8.60 OHMS 
7-8 = 150.0 OHMS 
9-10= 750.0 OHMS 

-20 

+20 

X 

NO LOAD VOLTAGE 

APPLY 8 VOLTS RMS @ 1 K.C. BETWEEN TERM U3. 
READ AS FOLLOWS 

BETWEEN U2 = 4 VOLTS 

465 = 0.8 VOLTS 

466 = 1.6 VOLTS 

7&8 =27.0 VOLTS 

9&10= 135.0 VOLTS 

-5 

+5 

X 

INDUCED VOLTAGE 

PER MlL-T-27, APPLY 16 VOLTS RMS 9 2 K.C. 

TO TERMINALS 1&3. SECONDARIES OPEN. 
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REVISIONS 


DESCRIPTION 


OR CMK DATE I APPROVED 


— [INITIAL RELEASE CLAS« 


1TDRR 

t»St 6 


REQUIREMENTS: 
1. GENERAL 



A. INTERPRET BMWWF fN ACCORDANCE WITH STANDARDS PRESCRIBED IN MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN ND1015404 CLASS 3. 

C. EACH UNIT AND SHIPPING CONTAINER SHALL BE PERMANENTLY AND LEGIBLY MARKED PER ND1002019 WITH 
THE MANUFACTURER'S NAME AND SYMBOL, ITEM NAME NAS|» DRAWING NO., REVISION LETTER, NET CONTENTS 
AND DATE OF MFC. 

ACCEPTANCE AND INSPECTION 

A. CONDUCTOR: DUMET PER N01015401, .025 t .001 DIA 

B. INSULATION: .020 WALL THICKNESS REF, OVERALL DIAMETER .068 MAX 

C. DIELECTRIC STRENGTH: 12 KV MIN WHEN TESTED PER ASTM 149-59 (SHORT TIME TEST) 

D. - INSULATION RESISTANCE: » MEGOHMS PER FOOT MIN WHEN TESTED PER MIL-C-915 CONDITIONS D-4/25 15 


DESIGN: 


WORKING VOLTAGE RATING: 4KV RMS. AT SEA LEVEL 
MAX OPERATING TEIff: 200*0 


C. INSULATION: MODIFIED POLYTETRAaOROETHirLENE (PTFE) WRAPPED. IRONED AND SINTERED TO PRODUCE 
A HOMOGENEOUS COVERING. COLOR WHITE ; 

0. DIELECTRIC CONSTANT: 2.2 MAX, WHEN TESTED PER FED-ST0-40G METHOD 4021 P60CPS AND 77*F 

E. CONCENTRICITY: THE MINIMUM THICKNESS OF THE INSULATION SHALL BE NOT LESS THAN 41% OF THE 
DIFFERENCE BETWEEN THE MEASURED DIAMETER WER THE INSULATION AND THE MEASURED DIAMETER OVER 
THE CONDUCTOR OR NOT LESS THAN 80% OF THE MAXIMUM THICKNESS AT THAT CROSS SECTION. 

F. INSULATION PULL OFF FORCE: 8 OZ. MIN 

(1) TEST METHOD: A SIX(A) INCH LENGTH OF WIRE SHALL BESTRIPPED1-1/2 INCHES ON EACH END. 

ONE END OF THE MIRE SHALL BE PASSED THROUGH A .015 DIA HOLE IN A METAL PLATE. THE END 
8F THE WIRE WHICH PASSES THROUGH THE PLATE SHALL THEN BE PULLED IN SUCH A MANNER AS TO 
MEASURE THE FORCE REQUIRED TQ PULL THE WIRE THROUGH THE INSULATION. 

0.. THE INSULATION SHALL NOT SUPPORT COMBUSTION. 

M. INSULATION CUT THROUGH: SPECIMENS OF TIC WIRE SHALL RESIST THE PENETRATION OF THE UNDERWRITERS 
LABORATORY STANDARD PENETRATION APPARATUS USING A METAL BLADE WITH A 90* AND .005 (+0002) INCH 
RAOI US EDGE AT THE POINT OF CONTACT. THE BLADE SHALL BE LOADEO WITH 400 GRAMS AND SHALL BE 
APPLIED TO THE INSULATED WIRE FOR A PERIOD OF 24 HOURS WHILE MAINTAINED AT A TEMPERATURE 0F50*C. 

OUR ING THIS PERIOD A POTENTIAL OF 500 VOLTS RMS SHALL BE APaiED BETWEEN THE BLADE AND THE 
CONDUCTOR. NQ CONTINUITY SHALL OCCUR. 

J. . STRAIGHTNESS: THE WIRE SHALL UNCOIL FREELY WITHOUT EXHIBITING A SET. A 30 INCH PIECE OF WIRE 

CUT FROM A SPOOL OR BARREL SHALL NOT RECOIL.ITSELF INTO A 10 INCH CIRCLE. 

K. . WORKMANSHIP: THE INSULATORS SHALL BE UNIFORM THROUGHOUT AND FRCE FROM ANY DEFECTS SUCH AS 

INCLUSIONS, RADIAL CRACKS, PINHOLES. DISCOLORATION OR •EFEETS^HHCILM^BFFECT ITS SERVICEABILITY 
OR REQUIRE SPECIAL HANDLING. - 

L. SaiCES: THE MIRE SHALL BE STRIPPED 2 INCHES iAND iT.lEQ. INI KNOT ON EITHER SIDE OF ANY SPLICE. THE MINIMUM 
CONTINUOUS LENGTH WITHOUT A SPLICE SHALL BE SO FEET. 
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REVISIONS 



DR CHK DATE APPROVED 
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.INITIAL RELEASE CLASS A . 
p£R‘TDRK“' /403T 

I REVISED PER TDRR 20*143 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND 1015404. CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH 
NO 1002215, CLASS I. 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION 
REQUIREMENTS SPECIFIED IN ND 1002052. . 

E. UNITS .SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 
OF MIL-C-26482. 

2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING 

NUMBER. LATEST REVISION LETTER, DASH NUMBER DATE CODE OR 
DATE OF MANUFACTURE A MANUFACTURER'S IDENTIFICATION PER ND 1002019. 

2. MECHANICAL DIMENSIONS AS SHOWN. 

3. CONTACTS: SIZE 22 PINS. .0300 i .0015 

4. ALL PIN LOCATIONS SHALL BE IDENTIFIED ON BOTH 
SIDES OF BODY. 

5. ENGAGEMENT: PUSH-PULL, QUICK DISCONNECT. 

6. THIS PART SHALL MATE WITH A MATING PART (REF) 

NASA DRAWING 1010771. 

B. ELECTRICAL REQUIREMENTS 

1. INSULATION RESISTANCE: 5000 MEGOHMS PER Mil --C-Z6+3Z 

2. DIELECTRIC WITHSTANDING VOLTAGE: 

SEA LEVEL: 1500 V RMS, GO CPS, PER 

MIL-C-26482 ..WHEN MATEO WITH MATING PARTS. 


DESIGN REQUIREMENTS 

A. MOUNTING: PANEL, SOLDER MOUNT (HERMETIC SEAL). 

B. DIELECTRIC WITHSTANDING VOLTAGE: 

70,000 FEET: 375 V RMS. GO CPS 

PER MIL-C-26482, WHEN MATED WITH MATING PARTS. 

C. CONTACTS: 

1. CURRENT RATING: 3 AMP. 

2. MATERIAL: NICKEL IRON ALLOY (51% NICKEL, BALANCE 

IRON) 

3. FINISH: GOLD PLATE PER MIL-G-45204, TYPE II. 

.000100A6002BO THICK OVER COPPER PLATE 
PER MlL-C-14550, CLASS 3 

4 . CONTACT RESISTANCE: 5 OHM MAX RESISTANCE AT 

5 MICROAMPERES WHEN MATED WITH MATING I 

PARTS. .5 OHM MAX RESISTANCE AT 3 - 

AMPERES WHEN MATED WITH MATING PARTS. ___ 


D. SHELL: 

1. MATERIAL: MILD COLO ROLLED STEEL. 

2. FINISH: GOLD PLATE PER MIL-G-45204, 

TYPE II - .000100/.000200 OVER 
COPPER PLATE PER MIL-C-14550, 

CLASS 3. 

E. INSULATION: VITREOUS MATERIAL SHALL BE FUSED 

TO PINS AND SHELL SO AS TO PREVENT A LEAK 
RATE IN EXCESS OF 0.1 MICRON CUBIC FOOT 
PER HOUR WHEN SUBJECTED TO A PRESSURE 
DIFFERENTIAL OF 1 ATMOSPHERE ACROSS THE 
CONNECTOR IN ACCORDANCE WITH 
MIL-C-26482. 

F. MAX ENGAGEMENT FORCE (WITH CONTACTS) PER TABLE I. 

G. MIN ENGAGEMENT FORCE (WITH CONTACTS) PER TABLE I. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING 
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REVISIONS 


DR CHK I DATE I APPROVED 




REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BT MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND 1015404, CLASS 2. 

C. PACKING AND SHIPPING IN ACCORDANCE WITH 
NO 1002215, CLASS 1. 

D. PARTS SHALL BE CAPABLE OF MEETING QUALIFICATION 
REQUIREMENTS SPECIFIED IN ND 1002052. 

E. UNITSJMAtL'BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS 
OF MIL-C-26482. 

2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING 
NUMBER, LATEST REVISION LETTER, DASH NUMBER 

AND MANUFACTURER'S IDENTIFICATION PER ND 1002019. 

2. MECHANICAL DIMENSIONS AS SHOWN. 

3. CONTACTS: SIZE 22 PINS, .030 01A (REF.) 

4. ALL PIN LOCATIONS SHALL BE IDENTIFIED ON BOTH 
SIDES OF BODY. 

5. ENGAGEMENT: PUSH-PULL, QUICK DISCONNECT. 

G. THIS PART SHALL MATE WITH A MATING PART (REF) 

NASA DRAWING 1010771. 

B. ELECTRICAL REQUIREMENTS 

1. INSULATION RESISTANCE: 5000 MEGOHMS PER tAlLrC-Zt+QZ 

2. DIELECTRIC WITHSTANDING VOLTAGE: 

SEA J.EVEL: 1500 V RMS, GO CPS, PER * 

MIL-C-2G482,WHEN MATEO WITH MATING PARTS. 


3. DESIGN REQUIREMENTS 

A. MOUNTING: PANEL, SOLDER MOUNT (HERMETIC SEAL). 

B. DIELECTRIC WITHSTANDING VOLTAGE: 

70,000 FEET: 375 V RMS. GO CPS 

PER MlL-C-2G482, WHEN MATED WITH MATING PARTS. 

C. CONTACTS: 

1. CURRENT RATING: 3 AMP. 

2. MATERIAL: NICKEL IRON ALLOY (51* NICKEL, BALANCE 

IRON) 

3. FINISH: GOLD PLATE PER MIL-G-45204, TYPE II, 

.000100/.(J002bff THICK OVER COPPER PLATE 
PER MIL-C-14550, CLASS 3 

4. CONTACT RESISTANCE: 5 OHM MAX RESISTANCE AT 

5 MICROAMPERES WHEN MATED WITH MATING - 

PARTS. .5 OHM MAX RESISTANCE AT 3 - 

AMPERES WHEN MATED WITH MATING PARtS. __ 


D. SHELL: 

1. MATERIAL: MILD COLD ROLLED STEEL. 

2. FINISH: GOLD PLATE PER MIL-G-45204, 

TYPE II - .000100/.600200 OVER 
COPPER PLATE PER MIL-C-14550, 

CLASS 3. 

E. INSULATION: VITREOUS MATERIAL SHALL BE FUSED 

TO PINS AND SHELL SO AS TO PREVENT A LEAK 
RATE IN EXCESS OF 0.1 MICRON CUBIC FOOT 
PER HOUR WHEN SUBJECTED TO A PRESSURE 

DIFFERENTIAL OF 1 ATMOSPHERE ACROSS THE 
CONNECTOR IN ACCORDANCE WITH 
MIL-C-2G482. 

F. MAX ENGAGEMENT FORCE (WITH CONTACTS) PER TABLE I. 

G. MIN ENGAGEMENT FORCE (WITH CONTACTS) PER TABLE I. 
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REVISIONS 


INITIAL RELEASE CLASS A 
PER TDRR I5n-<S~ 


REQUIREMENTS 
1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-10327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. PREPARATION FOR DELIVERY PER ND 1002215, CLASS I. 


2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL 

1. DIMENSIONS ASSHOUN. 

2. EDGES FINE GROUND. 

3. IDENTIFY USING NASA DRAWING NUMBER, REVISION 
LETTER AND MANUFACTURER'S SYMBOL PER ND 1002019. 


B. OPTICAL 



SE.S VOOTES Z.fe.lC 
^ ZB. 1.0 


..+.000 

*'-.005 

CHAMFER 
45° X.015 
BOTH SIDES 



+.000 


1. PART SHALL CONFORM TO REQUIREMENTS OF MIL-0-13830. 

A. SURFACE QUALITY: 40-20 

B. CLEAR APERTURE: ENTER -.5bfc EXIT -.SSL 

C. BOTH SIDES POUSHE0 FLAT.WITHIN 1/4 X 
AT 54G1 K 

0. BOTH SIDES PARALLEL WITHIN 0*0*30". 

E. CENTER FREQUENCY: 3500* 1 25* 

F. EFFECTIVE BANDWIDTH: 200* t 5X 

C. PEAK TRANSMISSION: GREATER THAN 40X 

H. PASS BANO WALL SLOPE: 

10% TR ANS.PT. -- ^ 

SOX TRANS.PT/■" T0 1-02 

I. TRANSMISSION AT ANY WAVELENGTH OUTSIDE PASS BAND (FROM 3000* TO 10,000* ): 
LESS THAN .IX. 

.3., DESIGN REQUIREMENT 

A. NO DIMMING OF MATERIALS SHALL BE EXPERIENCED AFTER EXPOSURE TO 100X RELATIVE 
,'tMWMat AT 20°C FOR SO HOURS. 

».*N0 PHYSICAL'^ OPTICAL DEGRADATION SHALL BE EXPERIENCED AFTER EXPOSURE TO A 
VACUUM OF 10" fc MM HG FOR 50 HOURS 

C. NO DEGRADATION IN OPTICAL TRANSMISSION PROPERTIES SHALL BE EXPERIENCED 

AFTER EXPOSURE TO AN INTEGRATED DOSE OF 10<> RADS IONIZING RADIATION. |- 

D. NO DEGRADATION IN OPTICAL TRANSMISSION PROPERTIES SHALL BE EXPERIENCED AFTER U 

EXPOSURE TO SOLAR RADIATION OF ONE (1) SUN FOR 30 HOURS. rx 

E. OPERATING TEMPERATURE: 0°F TO 200°F N 


KIC. 


68 420001001 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET ORAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NO 1015404, CLASS I. 

C. PRESERVATION, PACKAGING, PACKING AND SHIPPING SHALL BE IN ACCORDANCE 
WITH ND 1002215. 

2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER, LATEST REVISION 
LETTER AND MANUFACTURER'S IDENTIFICATION IN ACCORDANCE NUN: 

UNITS - PER ND 1002019 

PACKAGE AND SHIPPING CONTAINER - PER HIL-STD 129 

2. DIMENSIONS AS SHOWN 
J. RESONANT FREQUENCY: 

FORK ■A'* - 356 CPS t 1 CPS 
FORK "B" - 455 CPS t 1 CPS 

4. MECHANICAL SWING. AS MEASURED AT APERTURE: .034 INCH MIN 
DOUBLE AMPLITUDE AT RATED wRIVE VOLTAGE 

5. INTERSECTION OF APERTURE PLATE SLOTS SHALL BE LOCATED ON APERTURE 
HOLE CENTER WITHIN .010 DIA CIRCLE 

S. LEADS: E-32 PER MIL-W-16878 
7. SOLDERING SHALL BE IN ACCORDANCE WITH NO 1002071 

B. ELECTRICAL REQUIREMENTS 
1. COIL RESISTANCE 

A. DRIVE COILS: 2155 OHMS t 42 OHMS 

B. PICK-UP COILS: 965 OHMS t 20 OHMS 

2 OUTPUT. PICK-UP COILS: 195 MV ♦ 25 MV RMS IN PHASE WITH DRIVING 
VOLTAGE AT .034 INCH DOUBLE AMPLITUDE AT RESONANT FREQUENCY 

S. DIELECTRIC WITHSTANDING V0LTA6E: 500 VOLTS.RMS COIL TO COIL ANO 
COIL TO FRAME PER MIL-STD-202. METHOO 301 
4 INSULATION RESISTANCE: 10 MEGOHMS MIN AT 100 VOLTS MIN COIL TO 
COIL AND COIL TO GROUND PER MIL-STD-202. METHOO 302 


INPUT VOLTAGE DRIVE COIL: 3.2 i .2 VOLTS RMS 356 CPS CPS DRIVE 
COILX 3.2i.2V RMS ^455CPS±ICPS DRIVE CQ|L*B' 

?-VL../.rP rur rnons SHALL BE BALANCED FOR A MINIMUM OF RESIDUAL 


3. DESI6N REQUIREMENTS 

!* ffiy-NCE? ^hV^K?^^ 

MOMENTUM. THE MANUFACTURER SHALL PRESENT A PROCEDURE FOR BALANCING 
AND MEASURING THE RESIDUAL MOMENTUM OF THE FORKS TO THE CUSTOMER 
FOR APPROVAL PRIOR TO IMPLEMENTATION. BALANCE SHALL BE OBTAINED 
BY REMOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL BE ADDED TO 
OBTAIN BALANCE WHICH WOULD PROTRUDE ABOVE SURFACE OF BALANCE WEIGHT. 

C. APERTURE PLATES SHALL BE PERMANENTLY BONDED TO FORK TINE WEIGHT. 


D. MATERIALS 

1. HOUSING - BERYLLIUM PER ND 1002125- HEAT TREAT (STABILIZE A STRESS 

2. COl'L E CLiMpI R - N SR2S 2 |N 4 ACCORDANCE WITH QQ-S-763. CLASS 416, CONO.A. 

3. COIL CLAMP SCREWS - CRES. TO MEET THE REQUIREMENTS SPECIFIED IN 
NASA DRAWING 1011625. 

4. APERTURE PLATES - BERYLLIUM COPPER IN ACCORDANCE WITH QQ-C-53J, 
HALF HARD 


E. ENVIRONMENTAL REQUIREMENTS - 

. THE UNIT SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS BEFORE. DURING 
(EXCEPT N0N-0PERAT1N6). ANO AFTER THE FOLLOWING EXPOSURES: 

1. HIGH TEMPERATURE (OPERATING): 210*F 1 if 


2. LOW TEMPERATURE (OPERATING): 

3. VIBRATION. RANDOM (N0N-0PERATIN6): 

(3 ORTHOGONAL MOUNT AXES) 

4. VIBRATION, SINUSOIDAL (OPERATING): 

(3 ORTHOGONAL MOUNT AXES) 

5. SHOCK (NON-OPERATING): 

6. HUMIDITY (NON-OPERATING): 


0*F t if 

10 TO 2000 CPS AT 0.1 « 2 /CPS 
15 HINUTEVAXIS 

10 TO 2000 CPS AT 1g 15 MINUTEVAXIS 
W/LOG SWEEP 

30g PEAK 6 t 1 MILLISECOND RISE TIME 
1 t 1 MILLISECOND DECAY TIME 
MIL-STD PI0, METHOO 507. EXCEPT UNIT 
WILL UNDERGO 5 CYCLES IN LIEU OF 10 
CYCLES SPECIFIED THEREIN. 


SPECIAL CONDITIONING (100X BY MANUFACTURER) - UNIT SHALL BE OPERATED DURING 
TEMPERATURE CYCLING FOR 5 CONSECUTIVE CYCLES. EACH CYCLE IS AS FOLLOWS: 

2-1/2 HOURS AT 210*F 1 if 

2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 

2-1/2 HOURS AT 0*F t if 

2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER INSPECTION AND ACCEPTANCE REQUIREMENT 
DATA BEFORE AND AFTER SPECIAL CONDITIONING. UNITS SHALL MEET STATED 
REQUIREMENTS BEFORE AND AFTER SPECIAL CONDITIONING 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
IN ND 1002034 FOR THIS DRAWING. 
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L HOUSING TO BE VAPOR BLASTED ALL OVER 

- THEM black anodized in accordance 
I-WITH MD IOOZ1Z7 (PERMISSIBLE TO MASK 
r WOLES IF NECESSARN) 

t BLACKEN- AREA INDICATED ON BOTH SIDES 
4 OF FOUR APERTURE. PLATES IN ACCORDANCE 
T WITH MIL-F-435 .. ^ 

a DRILL HOLE THRU AT LOCATION SHOWNT, SIZE OF. - 
HOLE TO ACCOMODATE COIL LEADS. HOLE EDGES 
1 TO HAVE SUFFICIENT RADIUS TO PREVENT_DAMAGE 
1 TO LEADS. LEADS TO EXTEND B INCHES MIN OUTSIDE. 

1 OF HOUSING AND ARE TO BE STRAINED RELIEVED — 

AT EXIT HOLE. _ 

4. UNLESS OTHERWISE SPECIFIED- - - — 

FINISH ALL OVER "".. ^ 

BREAK CORNERS IN ACCORDANCE WITH NO 10020TB— 
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r CMK I DATE I AWWOVCP 


tNTTTAL PELEASE CLASS A ^ { 

PFR TDRR - - 

" REVISED PER TDRR I577J ___ 

" REVISED PER TDRR _ 




ENVIRONMENTAL REQUIREMENTS - 


REQUIREMENTS 


ENVIRONMENTAL NUpilKW .^..camm** icroif QURIIIC 

tut , M . T tuin B£ CAPABLE. OF NEEItNG iLL REQUIREMENTS IEF 0 IE, DUNINN 

m- fallowao «"*»«’ 


1. GENERAL 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 __ ___ CBCrlclirn 


SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
HD 1015404, CLASS I. 


1, HIGH TEMPERATURE (DFERATIHD): 21D*F 1 ** 

2. LIU TEMPERATURE (OPERATING): PFHf 

i. uioaation. «w« <non-opeaaiina>: »o «»“™“ ■•*«« 

(3 ORTHOGONAL MOUNT AXES) 15 MIMUTEVAXIS 


MU lUl VWiwu • • 

C. PRESERVATION, PACMtIM. PACKlNO ANO SHIPPING WALL BE IN ACCORDANCE 
WITH ND 1002215. 


ORTHBWHWM. "W" i .~ 

». VIBRATION,,SINUSOIDAL (OPERATING): 10 TO MOO CPS AT T, IS N.NUTEVAXIS 
naTunr.QMAL MOUNT AXES) WAOG SHttr 


(3 ORTHOGONAL MOUNT AXES) 
SHOCK (NON-OPERATING): 


2. INSPECTION RMO ACCEPTANCE 
A MECHANICAL REQUIREMENTS 

‘ ’• S5?“ 

UNITS - PER ND 1002014 

PACKAGE ANO SHIPPING CONTAINER - PER NIL-STD Ilf 
2. DIMENSIONS AS SHOWN 
9. RESONANT FREQUENCY: 

FORK "A" - 55G CPS i 1 CPS 
FORK "8* “ 455.CPS i 1 CPS 

... «c itcft'iiiPn IT APERTURE: .014 INCH MIN 


HUMIDITY (NON-OPERATING): 


30« PEAK b t 1 MILLISECOND RISE TIME 
1 ♦ 1 MILLISECONO OECAY TIME 
MIL-STD 810. METHOD 507. EXCEPT UNIT 
WILL UNDERGO 5 CYCLES IN LIEU OF 10 
CYCLES SPECIFIED THEREIN. 




2-1/2 HOURS AT 210*F i 5*F 

2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 


2-1/2 HOURS AT 0*F t 5*F 


2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 


A. MECHANICAL SUING. AS MEASURED AT APERTURE: 

DOUBLE AMPLITUDE AT RATED DRIVE VOLTAGE 


, SLOTS. WALL .0 LOCOUO* — 

MOLE CENTER WITHIN .010 DIA CIRCLE 
LEADS: E-32 PER MILtIMA070 

7. MLOCIINO SHBLL K INACCOiAANCf WTH NO <002071 
ELECTRICAL REQUIREMENTS 
1. COIL RESISTANCE 

A DRIVE-CQILS:~ 215 5 OHMS 1 42 OtWS 

D. PICK-UP COILS: 965 OHMS 120 OHMS 

■SSBSKSr- 

0. INSULATION ASSISTANCE: 10JK00MS ™ " 

COIL ANA COH. TO OAOUN* PSA MH.rSTU-202. —THOU JW , 

.DESIGN ACQUIEEMEATS _^ rps±l CPS I 


fl nvvn« "I •••" -—- - 

THE NANUFACTUAER SHALL SUPPLY TO CUSTONEA INSPECTION ANO ACCEPT*,CE »EW«EHENT 


MOMENTUM. THE M*MUFACTURM^SHM.L PRESENTER PROC ^ ^ 

is ^ 

S.KIewS :S55 Sini«>« **««* 


MW*. PLATES.SHILL * PUMANEATLY AONOEO TO FOAE TINE UEIONT. 

MATERIALS __ 

, housing - BERYLLIUM PER NO 1002125 - HEAT TREAT |STAIILIIE 4 STAESS 
' SW E tfi,f|*-T8HINjS ALLOT IN ACCOAOANCE HltH OO-A-225/0 TEMPER T4. 
' COIL CLAMP SC.EUS - CAES, TO MEET.THE ACQUIREMENTS.SPECIFIED- IN 

_ __ .... «n««LU 


BLACK ANODIZE PER MIL-A-8625 TYPE II. 


NASA DRAWING 1011G25. 

4. 4PCRTURE PLATES - ,a,alUM.COPf«-IN ACCORDANCE.WTM «•**». 
HALF HARD 


PROCURE ONLY FROM APPROVED SOURCES LISTED 

IN M 1002034 FOR THIS DRAWING. 


KlC 68258000901 R< M 

NO _ 

UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES ,NS ™ 

CAPACITOR VALUES ARE IN nf _______ 

RESISTOR VALUES ARE IN OHMS _ i J 

TOLERANCES ON DHAWW ca 

FRACTIONS DECIMALS ANGLES CHECKER 
± *.oo S * I* APPROVED. 

oo hot SCALE THIS PRAW.NG 
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REQUIREMENTS 


ENVIRONMENTAL REQUIREMENTS - 

THE UNIT SMALL BE CAPABLE.OF MEETINC ALL REQUIREMENTS BEFORE, DURIN6 
(EXCEPT MON-OPERAIINC),.AMO.AFTER THE FGLLOWiiG EXPOSURES: 


1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS I. 

C. PRESERVATION, PACKAGING, PACKIMG AND SHIPPING SHALL BE IN ACCORDANCE 
WITH ND 1002215. 


2. INSPECTION AND ACCEPTANCE AT ROOM TEMPEHATURE, 70*F ♦ 5»F 
A. MECHANICAL REQUIREMENT! 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER, LATEST REVISION 
LETTER ANO MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH: 

UNITS - PER NO 1002019 

PACKA6E AND SNIPPIN6 CONTAINER - PER NIL-STD 129 


2. DIMENSIONS AS SHOW 


3. RESONANT FREQUENCY: 


4. 

9. 


FORK "A" - 356 CPS t 1 CPS 
FORK "B" - 455 CPS i 1 CPS 


MFruAiiIr ai SUING AS MEASURED AT APERTURE: .034 INCH DOUBLE AMPLITWE AT A DRIVE 
VOL OF 6 5 VRM5 MAX* WITHOUT MECHANICAL INTERFERENCE AT RESONANT FREQ. PER PARA 2.A.3 & A 
MIN*. OF RESIDUAL MOMENTUM PER PARA 3.B. ... .. CDTI1 - r 

INTERSECTION OF APERTURE PLATE SLOTS.SHALL BE LOCATED.ON APERTURE 
MOLE CENTER WITHIN .010 DIA CIRCLE 


1. HIGH TEMPERATURE (OPERATING): 210f t 5*F 

2. LOU TEMPERATURE (OPERATING): 0*F i 5 # F 


3. VIBRATION. RANDOM (NON-OPERAIING) 
(3 ORTHOGONAL MOUNT AXES) 


4. VIBRATION, SINUSOIDAL (OPERATING): 

(3 ORTHOGONAL MOUNT AXES) 

5. SHOCK (NON-OPERATING): 

* 

6. HUMIDITY (NON-OPERATING): 


10 TO 2000 CPS AT 0.1 « 2 /CPS 
15 NINUTEVAXIS 

10 TO 2000 CPS AT 1« IS NINUTEVAXIS 
W/LOG SWEEP 

30g PEAK 6 i 1 MILLISECOND RISE TINE 
1 i 1 MILLISECOND DECAY TIME 

NIL-STD 810, METHOD 507. EXCEPT UNIT 
WILL UNDERGO 5 CYCLES IN LIEU OF 10 
CYCLES SPECIFIED THEREIN. 


SPECIAL CONDITIONING (100X BY MANUFACTURER) - UNIT SHALL BE OPERATED DURING 
TEMPERATURE CYCLING FOR 5 CONSECUTIVE CYCLES. .EACH CYCLE IS AS FOLLOWS: 

2-1/2 HOURS AT 210*F t 5*F 

2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 

2-1/2 HOURS AT 0*F t 5*F 

2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER INSPECTION ANO ACCEPTANCE REQUIREMENT 
DATA BEFORE AND AFTER SPECIAL CONDITIONING. UNITS SHALL MEET STATED 
REQUIREMENTS BEFORE AND AFTER SPECIAL CONDITIONING 


4. LEARS: C-32 PER HILtU-16878 

7. SOLDERING SHALL BE IN ACCORDANCE WITH NO 1002071 


B. ELECTRICAL REQUIREMENTS 


1. 


2 . 


3. 

4. 


COIL RESISTANCE 


A. DRIVE COILS: 2155 OHMS 1 42 OHMS 
D. PICK-UP COILS: 965 OHMS i 20 OHMS 


AT 70*F. A TEMPERATURE COEFFICENT 
FACTOR OF +.22 PERCENT PER DEGREE IS 
APPLICABLE 


OUTPUT PICK-UP COILS:WITH AN INPUT OF 3.2f.2 VOLTS RMS TO DRIVE COIL THE D0U5LE AMPl. 
9«1 BE .0211.001 INCH AT RESONANT FREQ. PER PARA 2.A.3. WITH THIS INPUT VOL. A AMP THE 


.PICKUP COIL OUTPUT SHALL BE 100 HV+15.MV RMS. 

01 ELECTRIC WITHSTANDING VOLfAG^r 500 VOLTS RMS QOIL TO COIL A COIL TO FRMC PER 
Mil-STD-202, METHOD 301. __ _ „„ „ . 

INSULATION RESISTANCE: 10 ME60HMS M»M AT IDO VOLTS MIN COIL TO 
COIL ANO COIL TO GROUND PER MlLrSTD-202, METHOD 302 


3. DESIGN REQUIREMENTS 

A. INPUT^VpLTACiE. Ml 
COIL A, 3.2*.2V .. 
D. BALANCE? THE FORKS 


C. 


I up pn| L . 3 2 12 yOLTS RNS <©356 CPS±JCPS DRIVE 
KviS45*5 CPS C01LV 

CS SHALL BE BALANCED FOR A NININUM OF RESIDUAL 


me. rvnu * — - .— ■ — - 

MOMENTUM. THE MANUFACTURER SHALL PRESENT A PROCEDURE FOR BALANCING 
AND MEASURING THE RESIDUAL MOMENTUM OF THE FORKS TO THE CUSTOMER 
FOR APPROVAL PRIOR TO IMPLEMENTATION. BALANCE SHALL BE OBTAINED 
BY REMOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL BE ADOED TO 
OBTAIN WHICH WOULD PROTRUDE ABOVE SURFACE OF BALANCE WEIGHT. 

APERTURE PLATES.SMALL BE PERMANENTLY BONDED TO FORK TINE HEIGHT. 


0. MATERIALS 

1. HOUSING - BERYLLIUM PER NO 1002125- HEAT TREAT |STAOILIZE A STRESS 

2. CO^i&pP-^LUMfNUM ALLOY IN ACCORDANCE WltH QQ-A-225/6 TEMPER T4. BLACK ANODIZE PER HIL-A-8625 TYPE II. 

3. COIL CLAMP SCREWS - CRES, TO MEET THE REQUIREMENTS SPECIFIED IN 

NASA DRAWING 1011625. | 

4. APERTURE PLATES -BERYLLIUM COPPER IN ACCORDANCE UITH QQ-C-533. 

HALF HARD 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
IN NO 1002034 FOR THIS DRAWING. 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN 
RESISTOR VALUES ARC IN OHMS 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

± ± .oos * r 

00 NOT SCALE THIS DRAWING 
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UCTMROO TH» HOtOM c 


iVotUtWON «H ATtOCVU: 


1. HOUSING AND HOLE INJECTION B-6 TO BE BLACK ANODIZED IN ACCORDANCE WITH ND1002127 TYPE I. 

-A", »B" AND H C" HOLES SHALL NOT BE ANODIZED. 

2. BLACKEN AREA INDICATED ON BOTH SIDES OF FOUR APERTURE PLATES IN ACCORDANCE WITH MIL-F-495. 

3. HOLE WITH POLYTETRAFLOUROETHYLENE BUSHING TO ACCOMMODATE COIL LEADS AT LOCATION SHOWN. 

INSIDE EDGES OF BUSHING SHALL BE ROUNDED TO PREVENT CHAFING OF LEADS. LEADS SHALL BE STRAIN , 

RELIEVED AT EXIT HOLE AND SHALL EXTEND A MINIMUM OF 8 INCHES OUTSIDE OF HOUSING. ~400±.0i5 

4. UNLESS OTHERWISE SPECIFIED 5EE OOTC ^ 

a. 63 FINISH ALL OVER 

b. BREAK CORNERS IN ACCORDANCE WITH ND1002078. 
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(ROTATED 20° C'CLOCKWISE) 


.cns oia 



BO % 


SEE NOTE I- 


-.160 



FORK B- 
.102 REF TiP 
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.005 STOCK TYP 
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| HOCE CHART . | 

HOLE 

description 

QUANTITY 

A 

DR NO. <V\f.08&) X .422 DEEP 

CSK SO°±9oTO .l40D»Ai 
4-40NC-6B X. 266 DEEP 

2 

6 

DR ^2 (.0313) THRU 

.0622 DiA X*188 DEEP 

'2 

C 

DR NO 4/( 036) THRU 

CSK 90* tf TO. 140 DIA 
4-40NC-3BX.266 DCFA 

z 


W 


4 
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NAWINGS. •.•CCIPICAT1 


!g form'ulat U> J * JftWSM U. oa 


THE ROOM TEMPERATURE VOLTAGES (REFERENCE) DETERMINED IN rAKAuNHrn t.o.t ^ 
REQUIREMENTS OF PARAGRAPH 2.B.2. 


a * 51-3101 


REVISIONS i 1 

SVM | 

nsscRimON 1 1 CHK 

OAT* 

APPROVED 



INITIAL RELEASE CLASS A s 

PER TDRR nuyy 

'fa* 

uA 

— n — 

A 

REVISED PER TnRR 15771 

i-wr 


B 

REVISED PER TDRR 


JjlfL- 

C 

REVISED PER TDRR 19*17 J 


u Jit. 

D 

REVISED PER TDRR 20874 17/Z frfi-1 


1. 


REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327 

A. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS I. 

C. PRESERVATION, PACKAGING, PACKING AND SHIPPING SHALL BE IN ACCORDANCE 
WITH ND 1002215. 

2 . INSPECTION AND ACCEPTANCE AT ROOM TEMPERATURE, 70°F t 5 # F 
A. MECHANICAL REQUIREMENTS 

ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER, LATEST REVISION 
LETTER AND MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH: 

UNITS - PER ND 100201* 4 * 

PACKAGE AND SHIPPING CONTAINER - PER MIL-STD 12* 

DIMENSIONS AS SHOWN 
RESONANT FREQUENCY: 

FORK "A" - 35* CPS t 1 CPS 
FORK "B" - 455 CPS 1 1 CPS 

SHALL »E LOCATED. OH AKATWE 

HOLE CENTER WITHIN .010 DIA CIRCLE 
i. LEADS: €-52 PER MIL-tt-1*878 
7. SOLDERING SHALL BE IN ACCORDANCE WITH NO 1002071 
B. ELECTRICAL REQUIREMENTS 
1. COIL RESISTANCE 

A DRIVE COILS: 2155 OHMS 1 42 OHMS *T 70*F. A TEMPERATURE COEFFICENT 

A. OTIVt * FACTOR OF +.22 PERCENT PER DEGREE IS 

B. PICK-UP COILS: 965 OHMS t 20 OHMS applicable 

J OUTPUT PICK-UP COILS: WITH «N INPUT OF 3.2i.2 VOLTS RMS TO DRIVE COIL TIC DOUBLE AMPL. 
SWLL BE .0211.001 INCH AT RESONANT FREQ. PER PARA 2.A.3. WITH THIS INPUT VOL. A AMP TIC 
PICKUP COIL OUTPUT SHALL BE 100 MVi15 MV RMS. 

3. DIELECTRIC WITHSTWCING VOLTAGE: 500 VOLTS RMS COIL TO COIL A COIL TO FRAIC PER 

A. INSULATION RESISTANCE: 10 NE60HMS MIN AT 100 VOLTS MIN COIL TO 
COIL ANO COIL TO GROUND PER MIL-STD-202, METHOD 302 

3. 0ESI6N REQUIREMENTS .’ ^ ' 

™ WRO«L MIOH TO IHPLEMEHTMIOH. MIAMCE SHALL BEOBT.IMEO 
»y oniOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL BE AOOED TO 
OBTAIN BALANCE WHICM WOULD PROTRUDE ABOVE SURFACE OF BALANCE WEIGHT. 


A. 


HIGH TEMPERATURE (OPERATING): 

LOW TEMPERATURE (OPERATING): 

VIBRATION, RANDOM (NON-OPERAIIM6): 

(3 ORTHOGONAL MOUNT AXES) 
VIBRATION, SINUSOIDAL (NWKTOTIIG): 

(3 ORTHOGONAL MOUNT AXES) 

SHOCK (NON-OPERATING): 


*. HUMIDITY (NON-OPERATING): 


1*7*F 4 5*F 
0*F t 5*F 

10 TO 2000 CPS AT 0.1 v 2 /CPS 
15 MINUTEVAXIS 

10 TO 2000 CPS AT 1« 15 MINUTEVAXIS 
W/LOG SWEEP 

30g PEAK * t 1 MILLISECOND RISE TIME 
1 t 1 MILLISECOND OECAV TIME 
MIL-STD ?10, NETHOO 507. EXCEPT UNIT 
WILL UNDERGO 5 CYCLES IN LIEU OF 10 
CYCLES SPECIFIED THEREIN. 


4 . 


5. 


SPECIAL CONDITIONING (100* BY MANUFACTURER) - UNIT SHALL BE OPERATED DURING 
TEMPERATURE CYCLING FOR 5 CONSECUTIVE CYCLES. EACH CYCLE IS AS FOLLOWS: 

2-1/2 HOURS AT 210»F 1 5*F 

2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 

2-1/2 HOURS AT 0 # F i 5 # F 

2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER INSPECTION AND ACCEPTANCE REQUIREMENT 
DATA BEFORE ANO AFTER SPECIAL CONDITIONING. UNITS SHALL MEET STATED 
REQUIREMENTS BEFORE AND AFTER SPECIAL CONDITIONING 


B. 


APERTURE PLATES SHALL BE PERMANENTLY BONDED TO FORK TINE WEIGHT. 

materials 

1. HOUSING - BERYLLIUM PER NO 1002125- HEAT TREAT fSTABILIZE A STRESS 

2. ALLOY IN ACCORDANCE WITH QQ-A-225/* TEMPER T4. 

3. COIL CLAMP SCREWS - CRES. TO MEET THE REQUIREMENTS SPECIFIED IN 
NASA DRAWING 1011*25. 

4. APERTURE PLATES - BERYLLIUM COPPER IN ACCORDANCE WITH QQ-C-533. 

HALF HARD 


PROCURE ONLY FROM APPROVED SOURCES LISTEO 
IN NO 1002034 FOR THIS DRAWING. 


BLACK ANODIZE PER MIL-A-8S25 TYPE II. 


KIC 


68258000901 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN 
RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON 
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± ±.oo s * r 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MiL-D-70327 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NO 1015404, CLASS I. 

C. PRESERVATION, PACKAGING, PACKING ANO SHIPPING SHALL BE IN ACCORDANCE 
WITH NO 1002215. 

2. INSPECTION AND ACCEPTANCE 

A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER. LATEST REVISION 
LETTER AND MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH: 

UNITS - PER NO 1002019 

PACKAGE AND SHIPPING CONTAINER - PER MIL-STD 129 

2. DIMENSIONS AS SHOWN 

3. RESONANT FREQUENCY: 

FORK "A" - 356 CPS t 1 CPS 
FORK "B" - 455 CPS 4 1 CPS 

4. MECHANICAL SWING. AS MEASURED AT APERTURE: .034 INCH MIN 
DOUBLE AMPLITUDE AT RATED DRIVE VOLTAGE 

5. INTERSECTION OF APERTURE PLATE SLOTS SHALL BE LOCATED ON APERTURE 
HOLE CENTER WITHIN .010 DIA CIRCLE 

6 . LUOS: E-32 PER MIL-W-16878 

7. SOLDERING SHALL DC IN ACCORDANCE WITH NO 1002071 

B. ELECTRICAL REQUIREMENTS 

1. COIL RESISTANCE 

A. DRIVE COILS: 2155 OHMS i 42 OHMS 

B. PICK-UP COILS: 965 OHMS t 20 OHMS 

2. OUTPUT. PICK-UP COILS: 195 MV ♦ 25 MV RMS IN PHASE WITH DRIVING 
VOLTAGE AT .034 INCH DOUBLE AMPLITUDE AT RESONANT FREQUENCY 

3. DIELECTRIC WITHSTANDING VOLTAGE: 500 VOLTS RMS COIL TO COIL AND 
COIL TO FRAME PER MIL-STD-202, METHOD 301 

4 . INSULATION RESISTANCE: 10 MEGOHMS MIN AT 100 VOLTS MIN COIL TO 
COIL ANO COIL TO GROUND PER MIL-STD-202, METHOD 302 


3. DESIGN REQUIREMENTS 

A. INPUT .VOLTAGE. DRIVE COIL: 3.2 i .2 yOLTS RMS 356 CPS ,±) CPS DRIVE 

COIL A, 3.2*.2 V RMS <SX 455 CPS ±1 CPS DRIVE CQ]L*B. 

B. BALANCEf THE FORKS SHALL BE BALANCED FOR A MINIMUM OF RESIDUAL 
MOMENTUM. THE MANUFACTURER SHALL PRESENT A PROCEDURE FOR BALANCING 
AND MEASURING THE RESIDUAL MOMENTUM OF THE FORKS TO THE CUSTOMER 
FOR APPROVAL PRIOR TO IMPLEMENTATION. BALANCE SHALL BE OBTAINED 

BY REMOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL BE ADDED TO 
OBTAIN BALANCE WHICH WOULD PROTRUDE ABOVE SURFACE OF BALANCE WEIGHT. 

C. APERTURE PLATES SHALL BE PERMANENTLY BONDED TO FORK TINE HEIGHT. 


1. HOUSING - BERYLLIUM PER NO 1002125- HEAT TREAT fSTABILIZE A STRESS 

2. ColL E CLilMpi R - N 8RSS 2 |N 4 ACCORDANCE WITH QQ-S-763, CLASS 416, CONO.A. 

3. COIL CLAMP SCREWS - CRES. TO MEET THE REQUIREMENTS SPECIFIED IN 
NASA DRAWING 1011625. 

4. APERTURE PLATES - BERYLLIUM COPPER IN ACCORDANCE WITH QQ-C-533, 
HALF HARO 


E. ENVIRONMENTAL REQUIREMENTS - 

THE UNIT SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS BEFORE. 0URIN6 
(EXCEPT NON-OPERATING), AND AFTER THE FOLLOWING EXPOSURES: 

1. HI6H TEMPERATURE (OPERATING): 210*F t 5*F 

2. LOW TEMPERATURE (OPERATING): 0*F i 5*F 

3. VIBRATION. RANDOM (NON-OPERAIING): 10 TO 2000 CPS AT 0.1 « 2 /CPS 

(3 ORTHOGONAL MOUNT AXES) 15 NINUTEVAXIS 

4. VIBRATION. SINUSOIDAL (OPERATING): 10 TO 2000 CPS AT 1« 15 NINUTEVAXIS 

(3 ORTHOGONAL MOUNT AXES) W/LOG SWEEP 

5. SHOCK (NON-OPERATING): 30g PEAK 6 t 1 MILLISECOND RISE TINE 

1 ♦ 1 MILLI SECOND DECAY TIME 

6. HUMIDITY (NON-OPERATING): MIL-STD 810. METHOD 507. EXCEPT UNIT 

WILL UNDERGO 5 CYCLES IN LIEU OF 10 
CYCLES SPECIFIED THEREIN. 

SPECIAL CONDITIONING (100* BY MANUFACTURER) - UNIT SHALL BE OPERATED DURING 
TEMPERATURE CYCLING FOR 5 CONSECUTIVE CYCLES. EACH CYCLE IS AS FOLLOWS: 

2-1/2 HOURS AT 210*F i 5*F 

2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 

2-1/2 HOURS AT 0*F t 5*F 

2-1/2 HOURS AT ROOM TEMPERATURE (77*F REF.) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER INSPECTION ANO ACCEPTANCE REQUIREMENT 
DATA BEFORE AND AFTER SPECIAL CONDITIONING. UNITS SHALL MEET STATE 0 
REQUIREMENTS BEFORE AND AFTER SPECIAL CONDITIONING 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
IN ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS 

1. general 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

I. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS I. 

C. PRESERVATION, PACKAGING. PACKING AND SHIPPING SHALL BE IN ACCORDANCE 
WITH NO 1002215. 


.o25i;88o 


2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER, LATEST REVISION 
LETTER AND MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH: 

UNITS - PER ND 1002019 

PACKAGE AMO SHIPPING CONTAINER - PER NIL-STD-129 

2. DIMENSIONS AS SHOWN 

5. RESONANT FREQUENCY: 550 CPS t 1 CPS 

4. MECHANICAL SWING, AS MEASURED AT APERTURE - .020 INCH MIN 
DOUBLE AMPLITUDE AT RATED DRIVE VOLTAGE ♦ FREQUENCY 
f. MODULATING EDGE OF APERTURE PLATE SHALL RE LOCATED WITHIN .0005 
FROM CENTER OF HOLE "D". 

G. LEADS: TE-52 PER NIL-W-1G878 


ROLE WITH POLYTETROFLOUROETHYLENE BUSHING TO ACCOMMODATE 
COIL LEADS AT LOCATION SHOWN. INSIDE EDGES «0F BUSHING 
SHALL BE ROUNDED TO PREVENT CHAFING OF LEADS. LEADS 
SHALL BE STRAIN RELIEVED AT EXIT HOLE AND EXJEND A MINIMUM 
SOF 8 INCHES OUTSIDE OF HOUSING. 


,B. &ECTRICAL REQUIREMENTS 

I. COIL RESISTANCE 

A. DRIVE COIL: 2155 OHMS i 42 OHMS 

8 PICK-UP COILt 985 OHMS t 20 OHMS 

* t OUTPUT PICK-UP COIL: 195 MV i 25 NV RMS IN PHASE WITH DRIVING 
VOLTAGE AT .010 INCH OOUBLE AMPLITUDE AT RESONANT FREQUENCY 

J. DIELECTRIC WITHSTANDING VOLTAGE: 500 VOLTS RMS, COIL TO COli 

AND COIL TO FRAME PER WL-STO-202, METHOD 301 

i. INSULATION RESISTANCE: 10 MEGOHMS NIN AT 100 VOLTS MIN, COH. 

TO COtL AND COH. TO GROUND PER NIL-STD 202, METHOD 302 

». OESIGN REQUIREMENT- 

A INPUT VOLTAGE. DRIVE COIL: 3.2 t .2 VOLTS RMS ♦ FREQUENCY 
8. BALANCE: THE FORKS SHALL BE BALANCED FOR A MINIMUM OF RESIDUAL _ 

MOMENTUM. THE MANUFACTURER SHALL PRESENT A PROCEDURE FOR BALANCING 
AND NEAsillNG THE RESIDUAL MOMENTUM OF THE FORKS TO THE CUSTOMER 
FOR APPROVAL PRIOR TO IMPLEMENTATION. BALANCE SHALL BE 
BY REMOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL BE AODEO TO OBTAIN 
BALANCE WHICH WOULD PROTRUDE ABOVE SURFACE OF BALANCE WEIGHT. 

C. APERTURE MATES SHALL 8E PERMANENTLY BONDED TO FORK TINE WEIGHT. 

D. MATERIALS ♦ PROCESS 

1 H0USIN6- BERYLLIUM PER ND10Q21254CAT TREAT(STABILI2E A PRESS RELIEVE) PER ND10Q2114, 
* 2*. COIL CLAMPS - ALUMINUM ALLOY IN ACCORDANCE WITH QQ-A-225/G-TEMPER T4 BLACK ANODIZE ^ 

3. W|T^% W CR T Ew' L:A «S. T TO MEET THE REQUIREMENTS SPECIFIED ' 

« 4K*TWE D njnB * i 2 3 * COPFHI IN 4CC0K04NCE UITH «Q-C-533HALFI 

. iSKOF NEETIHG 
“l S«EHTS 6EFME. DURING (E4CEM N0N-0FER4IIMG). 4ND AFTER 
THE FOLLOWING EXPOSURES: I 

1. HIGH TEMPERATURE (OPERATING): 210»F t 5»F 

2. LOW TEMPERATURE (OPERATING): 0*F t 5*F 

3. VIBRATION. RANDOM (NON-OPERATING): 10 TO 2000 CPS AT 0.1 fl VCPS 

(3 ORTHOGONAL MOUNT AXES) 15 MINUTES/AXIS 

m VIBRATION SINUSOIDAL (OPERATING): 10 TO 2000 CPS AT If 

(3 ORTHOGONAL MOUNT AXES) 15 Ml MUTES/AXIS W/LOG SWEEP 

5 SHOCK (NON-OPERATING): 30® PEAK G t 1 MILLISECOND RISE TIME 
* 1 i 1 MILLISECOND DECAY TIME 

A HUMIDITY (NON-OPERATING): MIL-STD-810 METHOD 507 EXCEPT 
UNITWILLUNDERGO 5 CYCLES IN LIEU OF 10 CYCLES SPECIFIED 
THEREIN. 

4 SPECIAL CONDITIONING (100* 8Y MANUFACTURER) - UNIT SHALL BE OPERATED , 

DURING TEMPERATURE CYCUNO FOR 5 CONSECUTIVE CYCLES. EACH CYCLE IS 

AS FOLLOWS: ? 

2 1/2 HOURS AT 216*F ♦ 5*F 
2 1/2 HOURS AT ROOM TEMPERATURE (77*F REP) 

2 1/2 HOURS AT 0*F t 5*F 
2 1/2 HOURS AT ROOM TEMPERATURE (77*F REF) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER INSPECTION.AND ACCEPTANCE 
requirooit data before ind after.special.conoitioning. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON NO 1002034 
FOR THIS DRAWING 
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NOTES: LHOUSING AND "D" HOLE TO BE BLACK ANODIZED ALL OVER IN ACCORDANCE 
. WITH ND1002127 TYPE I."A" A "B" HOLES SHALL MOT BE ANODIZED. 
ANODIZING "C" HOLES OPTIONAL. 

2. BLACKCN BOTH SURFACES OF THE TWO APERTURE PLATES IN ACCORDANCE 
' WITH MIL-F-495. 

3. UNLESS OTHERWISE SPECIFIED: 

a. AY FINISH ALL OVER 

b. BREAK CORNERS IN ACCORDANCE WITH ND1002078. 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-0-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS I. 

C. PRESERVATION, PACKAGING, PACKING AND SHIPPING SHALL BE IN ACCORDANCE 
WITH ND 1 002215. 

2. INSPECTION AMO ACCEPTANCE AT 70*F i 5 # F- 
A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER, LATEST REVISION 
LETTER AND MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH: 

UNITS - PER ND 1002019 

PACKAGE AND SHIPPING CONTAINER - PER MIL-STO-129 

2. DIMENSIONS AS SH0U4 - 

3 RESONANT FREQUENCY: 550 CPS t 1 CPS X. 

/ MrniiHirai SUING AS MEASURED AT APERTURE - .054 INCH DOUBLE AMPLITUDE AT A DRIVE VOLTAGE OF 6.5VRMS 

MIX. WITHOUT MECHANICAL INTERFERENCE AT RESONANT FREQ. PER PARA. 2.A.3 AND A MIN.OF RESIDUAL MCMENTIW PER PARA.3.B. 

5. MODULATING EDGE OF APERTURE PLATE SHALL BE LOCATED WITHIN .0005 
FROM CENTER OF HOLE ■DV 
4. LEADS: TE-32 PER MIL-W-1G878 


.025±;8oO 



MOLE WITH P0LYTE7WL0UR0ETHYLENE BUSHING TO ACCOMMODATE 
COIL LEADS AT LOCATION SHOWN. INSIDE EDGES iOF BUSHING 
SHALL BE ROUNDED TO PREVENT CHAFING OF LEADS. LEADS 
SHALL BE STRAIN RELIEVEO AT EXIT HOLE AND EXTEND A MINIMUM 
SPF 8 INCHES OUTSIDE OF HOUSING. 


B. aECTRICAL REQUIREMENTS k468-H X BETWEEN) *B" 

I. COIL RESISTANCE _ \ lon HOLES ONLY 

R. DRIVE COIL: 2155 OHMS t 42 OHMSlflT 70°F, A TEMPERATURE COEFF. OF *22 \ i'lV- W— 

B. PICK-UP COIL: 9|5 OHMS t 20 OHMSjPERCENT PER DEGREE F SHALL APPLY ^ ir / / / yi ^X j. —j-—■-j— 

I. OUTPUT, PICK-UP COIL: 70 MV t 10 MV RMS WITH INPUT VOLTAGE DRIVE COIL 2.0 i .2 V WS.H Vp - 3- - —t S.^3- f 

AT .015 ♦ .001 INCH DOUBLE AMPLITUDE AT RESONANT FREQUENCY PER PARA. 2.A.3. / n X. .375 T£I5 

J. DIELECTRIC WITHSTANDING VOLTAGE: 500 VOLTS RMS, COIL TO COIL /, VL_^ 

AND COIL TO FRAME PER MIL-STD-202, METHOD 301 O T 

4. INSULATION RESISTANCE: 10 MEGOHMS MIN AT 100 VOLTS MIR, COIL V" 

TO COIL AMO COIL TO GROUNO PER MIL-STO 202, METHOD 302 / . 

A ESI INPUT VOLTAGE. DRIVE C0!L:2.0 ♦ .2 VOLTS FMS, AT A RESONANT FREQUENCY, 550 CPS il CPS. /ff VENT HOLE 

o! BALANCE: THE FORKS SHALL BE BALANCED FOR A MINIMUM OF RESIDUAL A J FOR DOWEL PIN X. 

MOMENTUM. THE MANUFACTURER SHALL PRESENT A PROCEDURE FOR BALANCING A L_ JZ X. 

AND MEASURING THE RESIDUAL MOMENTUM OF THE FORKS TO THE CUSTOMER A_ X 

FOR APPROVAL PRIOR TO IMPLEMENTATION. BALANCE SHALL BE °BTAINEO O X. 

BY REMOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL BE ADOEO TO OBTAIN _ \-A 7-7 - 3 .- —r3— 

BALANCE WHICH WOULD PROTRUOE ABOVE SURFACE OF BALANCE WEIGHT. /// 

C. APERTURE PLATES SHALL BE PERMANENTLY BONDED TO FORK TINE WEIGHT. 121 - 

D. MATERIALS ♦ PROCESS / \ 

1. HOUSING- BERYLLIUM PER ND1002125-ICAT TREAT(STABILIZE & PRESS RELIEVE) PER ND1002114. -- CHAMFER 45 X.062 X 

2. COIL CLAMPS - ALUMINUM ALLOY IN ACCORDANCE WITH QQ-A-225/brTEMPER T4 BLACK ANOOIZE ^ I 

IN ACCORDANCE WITH MIL-A-0625 TYPE II. _ . H*^2. p—FOCAL PLAME $2/ 

3. COIL CLAMP SCREWS -CUES, TO MEET THE REQUIREMENTS SPECIFIED 

IN NASA DRAWING 1011625. InuAI FHARn"*l* _, °'^-' 002, 

4. APERTURE PLATES - BERYLLIUM COPPER IN ACCORDANCE WITH QQ-C-533 |*-TOP SURFACE OF*ACCUTRON 

5. SOLDERING SHALL BE IN ACCORDANCE WITH ND 1M2071 FORK APESATO&e FUXT& 

£. ENVIRONMENTAL REQUIREMENTS- THE UNIT SHALL BE CAPABLE OF MEETING 

ALL REQUIREMENTS BEFORE, DURING (EXCEPT NON-OPERATING). AND AFTER SECTION A~A 

THE FOLLOWING EXPOSURES: > 

1. HIGH TEMPERATURE (OPERATING): ifc7«F * 5 F 

2. LOW TEMPERATURE (OPERATING): 0*F i 5*F_ 2 

j. VIBRATION, RANDOM (NON-OPERATIRG): 10 TO 20W | ^PS AT 0.1 g /CPS 

(3 ORTHOGONAL MOUNT AXES) 15 MINUTES/AXIS . „ 

4. VIBRATION, SINUSOIDAL(NON OPERATING): '0 TO 2000 CPS^AT 1« _ HOLE CHART 

(3 ORTHOGONAL MOUNT AXES) 15 NINUTES/AXIS W/L06 SWEEP 1 Dl=«»rQlFT»OM OUftNTlTN 

5 SHOCK (NON-OPERATING): 30g PEAK G t 1 MILLISECOND RISE TIME HOLE_ DESCRIPTION _ QUANTITY 

1 t 1 MILLISECOND OECAY TIME DR NO 44 £>86) THRU 

G. HUMIDITY (NON-OPERATING): MIL-STD-810 METHOD 507 EXCEPT A C S1NK 90° ♦0'-5T TO 120 DIA (OPP S IDE) : ’ 3 £ 

UNIT WILL UNDERGO 5 CYCLES IN LIEU OF 10 CYCLES SPECIFIED THEREIN. 3.48 NC-3R THRU 

7 EXCEPT THAT DURING OPERATING EXPOSURES THE PERCENT CHANGE FROM INITIAL VOLTAGES SHALL,NOT _____- * — ■ — . . . . 

EXCEED £15% WHILE MAINTAING THE DOUBLE AMPLITUDE REQUIREMETN OF PARA. 2.B.2. +-0003 0|K 

l SPECIAL CONDITIONING (100% BY MANUFACTURER) - UNIT SHALL BE W E J A j E0 ( . _ -.OQQO 

DURING TEMPERATURE CYCUMG FOB 5 CONSECUTIVE CYCLES. EACH CYCLE IS DR NO 4-3 £083} THRO 

AS FOLLOWS: C C'BORE. . |4fc>T>lA (OPP SIDE! * 3 R 

2 1/2 HOURS AT 210*F t 5*F 094 DEEP 

2 1/2 HOURS AT ROOM TEMPERATURE (77*F REF) - : --- ■ ■■ •r - ‘ 1,1 

2 1/2 HOURS AT 0*F t 5*F D .078 DIA THRU UOTE O I 

2 1/2 HOURS AT ROOM TEMPERATURE <77*7 REF) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER ,NSPE J|'® I |* J 140 ACCEPT Cfe NOTES: LHOUSING AND "D" HOLE TO BE BLACK ANODIZED ALL OVER IN ACCORDANCE 

REQUIREMENT DATA BEFORE AMO AFTER-SPECIAL CONDITIONING. W)TH N01002 i27 TYPE I."A" & "B" HOLES SHALL NOT BE ANODIZED. 

ANODIZING "C" HOLES OPTIONAL. 

2. BLACKEN BOTH SURFACES OF THE TWO APERTURE PLATES IN ACCORDANCE 
WITH MIL-F-495. 

3. UNLESS OTHERWISE SPECIFIED: 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 *. W FINISH ALL OVER 

FOR THIS DRAWING t BREAK CORNERS IN ACCORDANCE WITH N01002078. 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN HIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS I. 

C. PRESERVATION, PACKAGING, PACKING AND SHIPPING SHALL BE IN ACCORDANCE 
WITH NO 1002215. 

2. INSPECTION AND ACCEPTANCE AT 70*F i 5 *F- 
A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER. LATEST REVISION 
LETTER AND MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH: 

UNITS - PER ND 1002019 

PACKAGE AND SHIPPING CONTAINER - PER NIL-STD-129 

2. DIMENSIONS AS SHOWN 

3. RESONANT FREQUENCY: 550 CPS t 1 CPS \ 

A. MECHANICAL SWING. AS MEASURED AT APERTURE - .034 INCH DOUBLE AMPLITUDE AT A DRIVE VOLTAGE OF 6.5VRMS \ 

m. WITHOUT MECHANICAL INTERFERENCE AT RESONANT FREQ. PER PARA. 2.A.3 AND A MIN. OF RESIDUAL MOMENTUM PER PARA.3.B. 
5. MODULATING EDGE OF APERTURE PLATE SHALL BE LOCATEO WITHIN .0005 
FROM CENTER OF HOLE "D". 

4. LEADS: TE-32 PER MIL-W-16878 


.033 — *003 ' 



HOLE WITH POLYTETROFLOUROETHYLENE BUSHING TO ACCOMMODATE 
COIL LEADS AT LOCATION SHOWN. INSIDE EDGES OF BUSHING 
SHALL BE ROUNDED TO PREVENT CHAFING OF LEADS. LEADS 
SHALL BE STRAIN RELIEVED AT EXIT HOLE AND EXTEND A MINIMUM 
vOF 8 INCHES OUTSIDE OF HOUSING. 


B. ELECTRICAL REQUIREMENTS 

1. COIL RESISTANCE 

A. DRIVE COIL: 2155 OHMS 1 42 OHMSlflT 70T, A TEMPERATURE COEFF. OF +22 

8. PICK-UP COILt OHMS t 20 OHMS)PERCENT PER DEGREE F SHALL APPLY 

2. OUTPUT, PICK-UP C0IL:7CMV i 10 MV RMS WITH INPUT VOLTAGE DRIVE COIL 2.0 i .2 V RMS. 

AT .015 ♦ .001 INCH DOUBLE AMPLITUDE AT RESONANT FREQUENCY PER PARA. 2.A.3. / _ 

J. DIELECTRIC WITHSTANDING VOLTAGE: 500 VOLTS RMS, COIL TO COIL X" 

AND COIL TO FRAME PER Mll-STD-202, METHOD 301 X 

8 . INSULATION RESISTANCE: 10 MEGOHMS MIN AT 100 VOLTS MIM, COM. V " 

TO COIL AMO COIL TO GROUND PER MtL-STD 202, METHOD 302 V 

/ 

3. DESIGN REQUIREMENTS / 

A. INPUT VOLTAGE, DRIVE COIL:2.0 t .2 VOLTS RMS, AT A RESONANT FREQUENCY, 550 CPS ±1 CPS. XT 

B. BALANCE: THE FORKS SHALL BE BALANCED FOR A MINIMUM OF RESIDUAL X 

MOMENTUM. THE MANUFACTURER SHALL PRESENT A PROCEDURE FOR BALANCIH® XI 

AND MEASURING THE RESIDUAL MOMENTUM OF THE FORKS TO THE CUSTOMER X 

FOR APPROVAL PRIOR TO IMPLEMENTATION. BALANCE SHALL BE OBTAINEO X" 

BY REMOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL BE ADDED TO OBTAIN XI 

BALANCE WHICH WOULD PROTRUDE ABOVE SURFACE OF BALANCE WEIGHT. X7 

C. APERTURE PLATES SHALL BE PERMANENTLY BONDED TO FORK TINE WEIGHT. J^X 

D. MATERIALS ♦ PROCESS f 

1. HOUSING - BERYLLIUM PER 101002125-ICAT TREAT(STABILIZE & PRESS RELIEVE) PER -- 

2. COIL CLAMPS - ALUMINUM ALLOY IN ACCORDANCE WITH QQ-ft-225/*-TEMPER T4 BLACK ANODIZE 

IN ACCORDANCE WITH MIL-A-0625 TYPE H. — 

3. COIL CLAMP SCREWS - CAES. TO MEET THE REQUIREMENTS SPECIFIED 
IN NASA DRAWING 1011625. 

A. APERTURE PLATES - BERYLLIUM COPPER IN ACCORDANCE WITH QQ-C-533 HALF HARD 
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5. SOLDERING SHALL BE IN ACCORDANCE WITH ND 1002071*.__ 

E. ENVIRONMENTAL REQUIREMENTS- THE UNIT SHALL BE CAPABLE OF MEETING 

ALL REQUIREMENTS BEFORE, OURING (EXCEPT NON-OPERATING). AND AFTER 5 

THE FOLLOWING EXPOSURES: { 

1. HIGH TEMPERATURE (OPERATING): lfc 7 *F ± 5*F 

2. LOW TEMPERATURE (OPERATING): 0 # F i 5*F 

3. VIBRATION, RANDOM (N0N-0PERATIN6): 10 TO 2000 CPS AT 0.1 g 2 /CPS 

(3 ORTHOGONAL MOUNT AXES) 15 MINUTES/AXIS 

A. VIBRATION. SINUSOIDAL(NDN OPERATING): '0 TO 2000 CPS AT 1« 

(3 ORTHOGONAL MOUNT AXES) 15 MINUTES/AXIS W/L06 SWEEP 

5. SHOCK (NON-OPERATING): JOg PEAK 6 i 1 MILLISECOND RISE TIME 

1 S 1 MILLISECOND DECAY TIME 

6 . HUMIDITY (NON-OPERATING): MIL-STD-810 METHOD 507 EXCEPT 

UNIT WILL UNDERGO 5 CYCLES IN LIEU OF 10 CYCLES SPECIFIED TiCREIN. 

7. EXCEPT THAT DURING OPERATING EXPOSURES THE PERCENT CHANGE FROM INITIAL VOLTAGES SHALL,NOT 
EXCEED +15% WILE MAINTAINS T>£ DOUBLE AMPLITUDE REQUIREMETN OF PARA. 2.B.2. 

SPECIAL CONDITIONING (100% BY MANUFACTURER) - UNIT SHALL BE OPERATED ' 

DURING TEMPERATURE CYCUMG FOR 5 CONSECUTIVE CYCLES. EACH CYCLE IS 
AS FOLLOWS: 

2 1/2 HOURS AT 210*F t 5*F ’ 

2 1/2 HOURS AT ROOM TEMPERATURE (77Y REF) 

21/2 HOURS AT 0 # F « 5 # F 
2 1/2 HOURS AT ROOM TEMPERATURE (77 # F REF) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER INSPECTION AND ACCEPTANCE 
REQUIREMENT BATA BEFORE AMD AFTER-SPECIAL-CONDITIONING. 
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C' BORE . HO T5JA (OPP SIDE') * 

.094 PEEP _ 

■OTQ DlA THRO C UOTE O 


NOTES: LHOUSING AND -D* HOLE TO BE BLACK ANODIZED ALL OVER IN ACCORDANCE 
WITH ND1002127 TYPE I.-A" & "B" HOLES SHALL NOT BE ANODIZED. 
ANODIZING "C" HOLES OPTIONAL. 

2. BLACKEN BOTH SURFACES OF THE TWO APERTURE PLATES IN ACCORDANCE 
WITH MIL-F-495. 

3. UNLESS OTHERWISE SPECIFIED: 
a. 6 / FINISH ALL OVER 

4. BREAK CORNERS IN ACCORDANCE WITH N01002078. 
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REQUIREMENTS 
1. GENERAL 

A. INTERPRET ORAMING SYM80LS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE MITH GOVERNMENT STANDARDS PRESCRIBED IN NIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS I. 

C. PRESERVATION, PACKAGING, PACKING AND SHIPPING SHALL BE IN ACCORDANCE 
WITH ND 1002215. 


2. INSPECTION AND ACCEPTANCE AT 70*F i 5T- 
A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER, LATEST REVISION 
LETTER AND MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH: 

UNITS - PER ND 1002019 

PACKAGE AND SHIPPING CONTAINER ~ PER MIL-STD-129 

2. DIMENSIONS AS SHOWN _ 

3. RESONANT FREQUENCY: 550 CPS i 1 CPS 

4. MECHANICAL SWING, AS MEASURED AT APERTURE - .054 I NTH DOUBLE AMPLITUDE AT A DRIVE VOLTAGE OF 6.5VHMS \ 
MAX. WITHOUT KECIWI CAL INTERFERENCE AT RESONANT FREQ. PER PARA. 2.A.3 AND A MIN. OF RESIDUAL MOMENTUM PER PARA.3.B. 

5. MODULATING EDGE OF APERTURE PLATE SHALL B€ LOCATED WITHIN .0005 
FROM CENTER OF nOLE "D". 

t. LEADS: TE-32 PER MIL-W-H878 


HOLE WITH POLYTCTROFLOUROETHYLENE BUSHING TO ACCOMMODATE 
COIL LEAOS AT LOCATION SHOWN. INSIDE EDGES pF BUSHING 
SHALL BE ROUNDED TO PREVENT CHAFING OF LEADS. LEADS 
SHALL BE STRAIN RELIEVED AT EXIT HOLE AND EXTEND A MINIMUM 
SOF B INCHES OUTSIDE OF HOUSING. 


B. ELECTRICAL REQUIREMENTS 

1. COIL RESISTANCE 

A. ORIVE COIL: 2155 OHMS 1 42 0HM$7AT 70°F, A TEMPERATURE COEFF. OF +22 

B. PICK-UP COIL: *5 OHMS t 20 OHMS)PERCENT PER DEGREE F SHALL APPLY 

2. OUTPUT, PICK-UP COIL:70W ± 10 MV RMS WITH INPUT VOLTAGE DRIVE COIL 2.0 i .2 V RMS. 
AT .015 ♦ .001 INCH DOUBLE AMPLITUDE AT RESWANT FREQUENCY PER PARA. 2.A.3. 

I. DIELECTRIC WITHSTANDING VOLTAGE: 500 VOLTS RMS. COtt. TO COIL 
AND COIL TO FRAME PER MIL-ST0-202, METHOD 301 

4. INSULATION RESISTANCE: 10 MEGOHMS MIN AT 100 VOLTS MIN, COIL 
TO COIL AMO COIL TO GROUND PER NIL-STO 202, METHOD 302 

3. DESIGN REQUIREMENTS 

A. INPUT VOLTAGE, DRIVE C0IL:2.0 ♦ .2 VOLTS RMS, AT A RESONANT FREQUENCY, 550 CPS ±1 CPS. 

B. BALANCE: THE FORKS SHALL BE BALANCED FOR A MINIMUM OF RESIDUAL 
MOMENTUM. THE MANUFACTURER SHALL PRESENT A PROCEDURE FOR BALANCING 
AND MEASURING THE RESIDUAL MOMENTUM OF THE FORKS TO THE CUSTOMER 
FOR approval prior to IMPLEMENTATION. BALANCE shall be obtained 

BY REMOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL BE AODEO TO OBTAIN 
BALANCE WHICH WOULD PROTRUDE ABOVE SURFACE OF BALANCE WEIGHT. 

C. APERTURE PLATES SHALL BE PERMANENTLY BONDED TO FORK TINE WEIGHT. 

D. MATERIALS ♦ PROCESS > 

1. HOUSING - BERYLLIUM PER ND1002125-t£AT TREAT(STABILIZE A PRESS RELIEVE) PER ND10Q2114r- 

2. COIL CLAMPS - ALUMINUM ALLOY IN ACCORDANCE WITH QQ'A-225Ar-TE)VER T4 BLACK AN0DI2E 

IN ACCORDANCE WITH MIL-A-0625 TYPE II. —< 

3. COIL CLAMP SCREWS - CRES, TO MEET THE REQUIREMENTS SPECIFIED 
IN NASA DRAWING 1011625. 

4... APERTURE PLATES - BERYLLIUM COPPER IN ACCORDANCE WITH QQ-C-533 HALF Hi 

5. SOLDERING SHALL BE IN ACCORDANCE WITH ND 1002071^^ „ 

E. ENVIRONMENTAL REQUIREMENTS- THE UNIT SHALL BE CAPABLE OF MEETING 

ALL REQUIREMENTS BEFORE, DURING (EXCEPT NON-OPERATING). AND AFTER < 

THE FOLLOWING EXPOSURES: i 

1. HIGH TEMPERATURE (OPERATING): t G7*F * ** F 

2. LOW TEMPERATURE (OPERATING): 0 # F ♦ 5 # F 

I. VIBRATION, RANDOM (NON-OPERATING): 10 TO 2000 CPS AT 0.1 g 2 /CPS 
(3 ORTHOGONAL MOUht AXES) 15 MINUTES/AXIS 

4. VIBRATION, SINUSOIDAL(NGN OPERATING): 10 TO 2000 CPS AT 1« 

(3 ORTHOGONAL MOUNT AXES) 15 MIMUTES/AXIS U/LOG SWEEP 

5. SHOCK (NON-OPERATING): 30g PEAK G 1 1 MILLISECOND RISE TINE 

1 t 1 MILLISECOND DECAY TIME 

t. HUMIDITY (NON-OPERATING): MIL-STD-B10 METHOD 507 EXCEPT 

UNIT WILL UNDERGO 5 CYCLES IN LIEU OF 10 CYCLES SPECIFIED THEREIN. 

7. EXCEPT THAT DURING OPERATING EXPOSURES THE PERCENT CHANGE FROM INITIAL VOLTAGES SHALL,NO 
EXCEED ilSK MILE MAINTAING THE DOUBLE AMPLITUDE REQUIRQCTN OF PARA. 2.B.2. 

4. SPECIAL CONDITIONING (100* BY MANUFACTURER) - UNIT SHALL BE OPERATEO 
DURING TEMPERATURE CYCLING FOR 5 CONSECUTIVE CYCLES. EACH CYCLE IS 
AS FOLLOWS: 

2 1/2 HOURS AT 210 # F t 5 # F 
2 1/2 HOURS AT ROOM TEMPERATURE (77*F REF) 

21/2 HOURS AT 0 # F t 5*F 
2 1/2 HOURS AT ROOM TEMPERATURE (77*F REF) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER INSPECTION AND ACCEPTANCE 
REQUIREMENT BATA BEFORE AND AFTER SPECIAL CONDITIONING. 
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I QUANTITY I 
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DESCRIPTION 
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1/16 DR THRU 

DR NO THRU 
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.094 PEEP _ 
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NOTES: lHOUSING ANO "D" HOLE TO BE BLACK ANODIZED ALL OVER III ACCORDANCE 
WITH KOI002127 TYPE I."A" A "§" HOLES SHALL *DT BE ANOOIZED. 

‘ ANODIZING -C HOLES OPTIONAL. 

2. BLACKEN BOTH SURFACES OF THE TWO APERTURE PtATES HI ACCORDANCE 
WITH Mlt-F-495. 

3. UNLESS OTHERWISE SPECIFIED: 

a. y FINISH ALL OVER 

b. BREAK CORNERS IN ACCORDANCE WITH ND1002070. 
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REQUIREMENTS 
I. GENERAL 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS I. 

C. PRESERVATION, PACKAGING. PACKING AND SHIPPING SHALL BE IN ACCORDANCE 
WITH ND 1002215. 


2. INSPECTION AND ACCEPTANCE AT 70*F 4 5*F- 
A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER, LATEST REVISION 
LETTER AND MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH: 

UNITS - PER ND 1002019 

PACKAGE AND SHIPPING CONTAINER - PER MIL-STD-129 

2. DIMENSIONS AS SHOWN ^- 

3. RESONANT FREQUENCY: 550 CPS 4 1 CPS N. 

4 MECHANICAL SWING AS MEASURED AT APERTURE - .054 INCH WM1E AMPLITUDE AT A DRIVE VOLTAGE OF fe-5VRK5 \ 
WX. WITHOUT MECHANICAL INTERFERENCE AT RCONAMT FREQ. PER PARA. 2.A.3 AND A Mill OF RESIDUAL MCMENTIH PER PARA.3.B. 
5. MODULATING EDGE OF APERTURE PLATE SHALL BE LOCATED WITHIN .0005 
FROM CENTER OF HOLE "D". 
b. LEADS: ET-26PER MIL-W-1G878/6 


HOLE WITH POLYTETROFLOUROETHVLENE BUSHING TO ACCOMMODATE 
COIL LEAOS AT LOCATION SHOWN. INSIDE EDGES jOF BUSHING 
SHALL BE ROUNOED TO PREVENT CHAFING OF LEADS. LEADS 
SHALL BE STRAIN RELIEVED AT EXIT HOLE AMO EXTEND A MINIMUM 
SOF 8 INCHES OUTSIDE OF HOUSING. 


B. ELECTRICAL REQUIREMENTS 

1. COIL RESISTANCE 

A DRIVE COIL: 2155 OHMS 4 42 0HNS7flT 70*F, A TEMPERATURE COEFF. OF +22 

B. PICK-UP COIL: %5 OHMS 4 20 OHMS) PERCENT PER DEGREE F SHALL APPLY ^ y 

2. OUTPUT. PICK-UP COIL: 7 QW ♦ 10 MV RMS WITH INPUT VOLTAGE DRIVE COIL 2.0 4 .2 V W 8 , Vp 

AT .015 i .001 INCH DOUBLE AMPLITUDE AT RESONANT FREQUENCY PER PARA. 2.A.3. / J 

I. DIELECTRIC WITHSTANDING VOLTAGE: 500 VOLTS RMS, COIL TO COIL /, 

AND COIL TO FRAME PER MIL-STD-202, METHOO 301 A I 

4. INSULATION RESISTANCE: 10 MEGOHMS MIN AT 100 VOLTS MIN. COIL 
TO COIL AND COIL TO GROUND PER MIL-STD 202, METHOO 302 

3. DESIGN REQUIREMENTS Vl 

A INPUT VOLTAGE. DRIVE C0IL:2.0 4 .2 VOLTS RMS, AT A RESONANT FREQUENCY, 550 CPS 41 CPS. /T 

B. BALANCE: THE FORKS SHALL BE BALANCED FOR A MINIMUM OF RESIDUAL A 

MOMENTUM. THE MANUFACTURER SHALL PRESENT A PROCEDURE FOR BALANCING AI 

AND MEASURING THE RESIDUAL MOMENTUM OF THE FORKS TO THE CUSTOMER / 

FOR APPROVAL PRIOR TO IMPLEMENTATION. BALANCE SHALL BE OBTAINED A" 

BY REMOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL ADDED TO OBTAIN 

BALANCE WHICH WOULD PROTRUDE ABOVE SURFACE OF BALANCE WEIGHT. A/ 

C. APERTURE PLATES SHALL BE PERMANENTLY BONDED TO FORK TINE WEIGHT. 

0. MATERIALS ♦ PROCESS A_ 

1. HOUSING - BERYLLIUM PER ND10Q21254EAT TREAT(5TflBILIZE A PRESS RELIEVE) PER ND1002114. 

2 COIL CLAMPS - ALUMINUM ALLOY IN ACCORDANCE WITH QQ-A-225/&-TEHPER T4 BLACK ANODIZE 

T* ««...««* sterna, ^ 

4 .. iptRTURt 0 ^!^ -°BERYLLIUM COPPER IN ACCORDANCE WITH QQ-C-533 HALF HARD 

5. SOLDERING SHALL BE IN ACCORDANCE, WITH HD q 1002071 r 

E. ENVIRONMENTAL REQUIREMENTS- THE UNIT SHALL BE CAPABLE OF 

ALL REQUIREMENTS BEFORE, DURING (EXCEPT NON-OPERATING), AND AFTER SEX 

THE FOLLOWING EXPOSURES: ) 

1. HiGH TEMPERATURE (OPERATING): 1(>7«F * 5#F 

2. LOW TEMPERATURE (OPERATING): 0*F 4 5»F 

3. VIBRATION, RANDOM (NON-OPERATING): 10 TO 2000 CPS AT 0.1 9 /CPS 

(3 ORTHOGONAL MOUNT AXES) 15 MINUTES/AXIS T- 

4. VIBRATION, SINU SO I DAL (NON OPERATING): 1° TO 20 °0 "S *T 1g 

(3 ORTHOGONAL MOUNT AXES) 15 MINUTES/AXIS W/LOG SWEEP 

$ SHOCK (NON-OPERATING): 30g PEAK fc 4 1 MILLISECOND RISE TINE _ 

1 4 1 MILLISECOND DECAY TIME 

b HUMIDITY (NON-OPERATING): MIL-STD-810 METHOD 507 EXCEPT 

* unit WILL UNDERGO 5 CYCLES IN LIEU OF 10 CYCLES SPECIFIED THEREIN. 

7 EXCEPT THAT DURING OPERATING EXPOSURES THE PERCENT CHANGE FROM INITIAL VOLTAGES SHALL,NOT _ 

* EXCEED 415% WILE MAINTAING THE DOUBLE AMPLITUDE REQUIREPETN OF PARA. 2.B.2. 

• cpcriAL CONDITIONING (100% BY MANUFACTURER) - UNIT SHALL BE OPERATED # 

OURING TEMPERATURE CYCLING FOR 5 CONSECUTIVE CYCLES. EACH CYCLE IS 
AS FOLLOWS: 

2 1/2 HOURS AT 210 # F 4 5*F 

2 1/2 HOURS AT ROOM TEMPERATURE (77*F REF) _ 

2 1/2 HOURS AT 0*F 4 5*F 
2 1/2 HOURS AT ROOM TEMPERATURE (77«F REF) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER INSPECTION AND ACCEPTANCE 
REQUIREMENT DATA BEFORE AND AFTER SPECIAL CONDITIONING. 
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NOTES: lHOUSING AND "D" HOLE TO BE BLACK ANODIZED ALL OVER IN ACCORDANCE 
WITH N01002127 TYPE I.*A" 1 "l" HQLES SHALL *DT BE ANODIZED. 
ANODIZING H C” HOLES OPTIONAL. 

2. BLACKEN BOTH SURFACES OF THE TWO APERTURE PLATES IN ACCORDANCE 
WITH MIL-F-495. 

3. UNLESS OTHERWISE SPECIFIED: 
a. Ay FINISH ALL OVER 

B. BREAK CORNERS IN ACCORDANCE WITH HOI002078. 
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INITIAL RELEASE CLASS A 
PER TDRR 1*4 631 


REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE DESIGNATIONS 
IN ACCORDANCE WITH GOVERNMENT STANDARDS PRESCRIBED IN MIL-D-70327. 

. B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS I. 

C. PRESERVATION, PACKAGING. PACKING AND SHIPPING SHALL BE IN ACCORDANCE 
WITH ND 1002215. 

2. INSPECTION AND ACCEPTANCE 
A. MECHANICAL REQUIREMENTS 

1. ITEMS SHALL BE MARKED WITH NASA DRAWING NUMBER, LATEST REVISION 
LETTER AND MANUFACTURER'S IDENTIFICATION IN ACCORDANCE WITH: 

UNITS - PER ND 1002019 

PACKAGE AND SHIPPING CONTAINER - PER MIL-STD-129 

2. DIMENSIONS AS SHOWN 

3. RESONANT FREQUENCY: 550 CPS t 1 CPS 

4. MECHANICAL SWING, AS MEASURED AT APERTURE - .010 INCH MIN 
D0U3LE AMPLITUDE AT RATED DRIVE VOLTAGE + FREQUENCY 

5. MODULATING EDGE OF APERTURE PLATE SHALL BE LOCATEO WITHIN .0005 
FROM CENTER OF HOLE ■D". 

A. LEADS: TE-32 PER MIL-W-16878 


B. ELECTRICAL REQUIREMENTS 

1. COIL RESISTANCE 

A. DRIVE COIL: 2155 OHMS t 42 OHMS 

B. PICK-UP COIL: %5 OHMS i 20 OHMS 

2. OUTPUT, PICK-UP COIL: 195 MV t 25 MV RMS IN PHASE WITH DRIVING 
VOLTAGE AT .010 INCH DOUBLE AMPLITUDE AT RESONANT FREQUENCY 

J. DIELECTRIC WITHSTANDING VOLTAGE: 500 VOLTS RMS, COIL TO COIL 
AND COIL TO FRAME PER MIL-STD-202. METHOD 301 
4. INSULATION RESISTANCE: 10 MEGOHMS MIN AT 100 VOLTS MIN, COIL 
TO COIL AND COIL TO GROUND PER MIL-STD 202, METMOO 302 

3. DESIGN REQUIREMENTS 

A INPUT VOLTAGE. DRIVE COIL: 3.2 1 .2 VOLTS RMS ♦ FREQUENCY 
B. BALANCE: THE FORKS SHALL BE BALANCED FOR A MINIMUM OF RESIDUAL 
MOMENTUM. THE MANUFACTURER SHALL PRESENT A PROCEDURE FOR BALANCING 
AND MEASURING THE RESIDUAL MOMENTUM OF THE FORKS TO THE CUSTOMER 
FOR APPROVAL PRIOR TO IMPLEMENTATION. BALANCE SHALL BE OBTAINED 
BY REMOVAL OF EXCESS MATERIAL. NO MATERIAL SHALL BE ADDED TO OBTAII 
BALANCE WHICH WOULD PROTRUDE ABOVE SURFACE OF BALANCE WEIGHT. 

C APERTURE PLATES SHALL BE PERMANENTLY BONDED TO FORK TINE WEIGHT. 
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0. MATERIALS ♦ PROCESS 


1. HOUSING - BERYLLIUM PER ND 1002125 

2. COIL CLAMPS - CRES IN ACCORDANCE WITH QQ-S-763. CLASS 416, 45 X 

3. COIL CLAMP SCREWS - CRES. TO MEET THE REQUIREMENTS SPECIFIED 

IN NASA DRAWING 1011625. ‘ ' 

4. APERTURE SHADES - BERYLLIUM COPPER IN ACCORDANCE WITH QQ-C-533 

5. SOLDERING SHALL BE IN ACCORDANCE WITH NO 1002071» __ 

E ENVIRONMENTAL REQUIREMENTS- THE UNIT SHALL BE CAPABLE OF MEETING 
ALL REQUIREMENTS BEFORE. DURING (EXCEPT NON-OPERATING). AND AFTER 
THE FOLLOWING EXPOSURES: J 

1. HIGH TEMPERATURE (OPERATING): 210*F t 5*F 

2. LOW TEMPERATURE (OPERATING): 0*F i 5*F 

3. VIBRATION, RANOOM (NON-OPERATING): 10 TO 2000 CPS AT 0.1 flVCPS 

(3 ORTHOGONAL MOUNT AXES) 15 MINUTES/AXIS 

4. VIBRATION, SINUSOIDAL (OPERATING): 10 TO 2000 CPS AT 1« 

(3 ORTHOGONAL MOUNT AXES) 15 MINUTES/AXIS W/LOG SWEEP 

5 SHOCK (NON-OPERATING): 30g PEAK 6 1 1 MILLISECOND RISE TIME 

1 t 1 MILLISECOND DECAY TIME 

6 HUMIDITY (NON-OPERATING): MIL-STD-810 METHOD 507 EXCEPT 
UNIT WILL UNDERGO 5 CYCLES IN LIEU OF 10 CYCLES.SPECIFIED 
THEREIN. 

SPECIAL CONDITIONING (100* BY MANUFACTURER) - UNIT SHALL BE OPERATED 
DURING TEMPERATURE CYCUM 6 FOR 5 CONSECUTIVE CYCLES. EACH CYCLE IS 
AS FOLLOWS: 

21/2 HOURS AT 210 # F i 5*F 
2 1/2 HOURS AT ROOM TEMPERATURE (77f REF) 

21/2 HOURS AT 0*F t 5*F 
2 1/2 HOURS AT ROOM TEMPERATURE (77 # F REF) 

THE MANUFACTURER SHALL SUPPLY TO CUSTOMER INSPECTION AND ACCEPTANCE 
REQUIREMENT DATA BEFORE.AMD AFTER.SPECIAL.CONDITIONING. 
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2. BLACK ANODIZE HOLE "D” IN ACCORDANCE WITH ND 1002127. 

3. BLACKEN BOTH SURFACES OF THE TWO APERTURE SHADES IN 
ACCORDANCE WITH MIL-F-495. 
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NOTES: V v 

i. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENT OF NO 1002016. 

C„ MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF 

D. UN ITS 1 SHALL BE # CAPABLE OF NETTING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PACKAGING: PER ND1002215, CLASS I, CODE 1 (SEALED CONTAINERS) 

c MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, NASA DWG. NO. AND REV. LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKEO ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING _ 

NUMBER AND REVISION PER ND 1002019. ’ ... «. 

ACCEPTANCE AND INSPECTION REQUIREMENTS (100X): 

A. MECHANICAL PROPERTIES:' L 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL BE 
POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

E2G EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIEUlED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO' SERVO 

, MOTOR FRAME MS I STANCE BETWEEN FRAME AND SHIELD TERMINATION SHALL BE 1/2 OHM MAX. 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT END PLAY SHALL BE BETWEEN .0010 AND .0030 UNDER A 16 i 1 OUNCE 
REVERSING GAUGE LOAD. SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM 
AT A POINT .125 MAXIMUM FROM THE CASE UNDER AN 8.0 i 0.5 OUNCE 
REVERSING GRUGE LOAD APPLIED TO A POINT .250 MAXIMUM FROM THE CASE. 

A FOR PLAIN SHAFT MOTORS: "THE SHAFT RUNOUT SHALL BE 0.0004 TIR MAX. WHEN 
THE UNIT IS IN THE VERTICAL POSITION SUPPORTED BY THE CASE." 

(3) GEAR DESIGN DATA: _ 


NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
WANDARO PTTCff DIAMETER 
AGP'A QUALITY CLASS 
OUTSIDE DIAMETER 

GEAR TEETH FINISH 


13 

120 

20 ° 

.1083* 

PREC. 1 . 
.1247 +.0000 
-.0010 
32 


ELECTRICAL 

(1) UNITS SHALL MEET THE REQUIREMENTS OF ND 1012156. 


DESIGN REQUIREMENTS: 
A. OPERATING LIFE: 


EXCEPT FOR AXIS ERROR 
(f 3.5.B.b.2b) 

SHALL BE PER TABLE I 


OPERATING LIFE: 2000 HRS PER ND 1002016; 

STORAGE LIFE: 2 YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. WHEN PACKAGED IN 
CONTAINERS. . 

C (°1 N ) ST MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 
ACCORDANCE WITH QQ-S-763, CLASS 416, COND T. 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072, E 300. 

(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN ND 1002077. 

(4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 o«-cm 2 + 20X. 

ENVIRONMENTAL : * 

(1) REQUIREMENTS ABOVE AT 25°C AMBIENT TEMPERATURE. 

(2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED +165 # C AS 

MEASURED PER ND 1002016. I | 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND1002034 FOR THIS 
DRAWING. 
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SPECIAL CONDITIONING (BY VENDOR): 

A PRIOR TO SHIPMENT EACH UNIT SHALL BE PROPERLY ENERGIZED UNDER ROOM AMBIENT 
CONDITIONS (25°C) AND RUN-IN FOR TEN 30 MINUTE PERIODS IN THE FOLLOWING 
SEQUENCE. (RPMXTOL t2X) 


1 - 1000 rpm (CW): 

3 - 6000 rpm |CW): 

5 -10,000 rpm min (CW) 
7 - 6,000 rpm (CW): 

9 - 1,000 rpm (CW) 


2 - 1000 rpm^CCW) 

4 - 6000 rpm (CCW) 

6 - 10,000 rpm min (CCW) 
8 - 6,000 rpm (CCW) 

TO - 1,000 rpm (CCW) 


v " l.UUU rum v LW l. iv i ,uuw i a ^ _ 

EACH UNIT SHALL MEET ALL ACCEPTANCE AND INSPECTION REQUIREMENTS AFTER THIS BURN-IN CYCLE. 
B. SUPPLIER FINAL INSPECTION DETAIL PERFORMANCE DATA SHALL BE SUPPLIED 
WITH THE PRODUCT. 


IN ADDITION TO THE QUALIFICATION REQUIREMENTS OF N01002053 THE UNIT SHALL BE 

CAPABLE OF MEETING A SALT FOG TEST PER METHOD 509.1 OF M|L-STD-810 EXCEPT THE 

SALT SOLUTION SHALL BE IX BY WEIGHT. SHAFT END OF UNIT WILL BE PROTECTED DURING EXPOSURE. 
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PROCUREMENT SPECIFICATION 
SERVO MOTOR-GENERATOR 
TYPE 28VllSMG8a 












APOLLO G&N Specification 
PS 1012156 Rev. A 


3. 4 . 2.1 Impedance, Generator Output. (3000+2000)*^ (7000+2500) 

3.4. 2.2 Current (Tuned) (Rotor Stalled) 

a) Motor Reference Winding \ 128+30ma 

b) Motor Control Winding 105+30ma 

c) Generator Reference Winding 61 +20ma 

3.4. 2.3 Temperature Rise 60°C. 

3.4. 3.1 General. After each environmental test, the motor generator shall, 
under normal ambient conditions, exhibit characteristics as specified in 
35Acl, 35Ac2, 35Ac3, 35Bb2, 35Bb3, 35Bb4 of this specification. 

3. 4. 3. 2 Temperature and Vacuum Tests. During the following test, the unit 
shall be cycled as follows: Step 1-1 hour with rated voltage on reference 
windings; Step 2, - 10 minutes with rated voltage on all windings, however, 
limit speed to 10, 000 rpm (vary control winding); Step 3, - repeat Step 1; 

Step 4, - Repeat Step 2 with opposite polarity on control winding. The following 
characteristics shall be exhibited at least once each 16 hours. 


a) The motor shall at no time single phase 

b) Motor Starting Voltage 2.0 V max. 

c) Motor No-Load Speed 9000 rpm, min. 

d) Generator Fundamental Quadrature 

Voltage (at no load speed) 150 mv, max. 

e) Generator Axis Error 0+10 mv 

f) Generator Total Null mv, max. 

3.4. 3.3 Acceleration and Vibration Tests. During Acceleration and Vibration 
Tests, rated voltage shall be applied to all windings and the motor shall be allowed 
to run at no-load speed. No-load speed as indicated by the tachometer voltage shall 
be 9000 rpm minimum throughout the tests. 

3.4. 3.4 Shock Test. During the Shock Test, rated voltage shall be applied 
to all windings and the motor shall be allowed to run at no-load speed. 


3.4. 3.5 Endurance Test. During the "operating" portion of the Endurance 
Test, the 4 step cycling profile of Paragraph 3.4. 3. 2 shall be applicable. 

During the "non-operating" portions of the test, rated voltage shall be applied 
only to motor and generation section reference windings. 

3. 4. 3. 5.1 Low Temperature . -40°C. 

3.4. 3.5.2 High Temperature . +150°F. 

3. 5 DETAILED PERFORMANCE CHARACTERISTICS. The motor-generator shall have 
the following specific characteristic requirements when tested at the applicable 
ambient conditions specified in Specification ND 1002016. All values not toleranced 
are for information only and testing is not required. 











NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN. 
MENT THERERT INCURS NO RESPONSIRILITT NOR ANY ORLIGHTION WHATSOEVER: 
AND THE FACT THAT THE GOVERNNENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEJU 
IN6 ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENTED INVENTION THAT MAT IN ANY WAV RE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
b’. UNITS SHALL MEET THE GENERAL REQUIREMENT OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF 

D. UNITS SHALL BE CAPABLE OF METTING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PACKAGING: PER ND1002215, CLASS I, CODE 1 (SEALED CONTAINERS) 

F. MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER. NASA DWG. NO. AND REV. LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 

NUMBER AND REVISION PER ND 1002019. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100X): 

A. MECHANICAL PROPERTIES: 


O') 


( 2 ) 


LEADS: EXIT HOLES IN LINE WITHIN 5" OF EACH OTHER. LEADS SHALL BE 
POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

E26 EXCEPT THE BLUE HI-rOUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
MOTOR FRAME RESISTANCE BETWEEN FRAME AND SHIELD TERMINATION SHALL BE 1/2 OHM MAX. 
SHAFT TOLERANCES. DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT END PLAY SHALL BE BETWEEN .0010 AND .0030 UNDER #16 + 1 OUNCE 
REVERSING GAUGE LOAD. SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM 
AT A POINT .125 MAXIMUM FROM THE CASE UNDER AN 8.0 ♦ 0.5 OUNCE 
REVERSING GAUGE LOAD APPLIED TO A POINT .250 MAXIMUM FROM THE CASE. 

A FOR PLAIN SHAFT MOTORS: "THE SHAFT RUNOUT SHALL BE 0.0004 TIR MAX. WHEN 
THE UNIT IS IN THE VERTICAL POSITION SUPPORTED BY THE CASE." 

(3) GEAR DESIGN DATA: 

NUMBER OF TEETH 13 

DIAMETRAL PITCH 120 

PRESSURE ANGLE -20° 

STANDARD WTCH DIAMETER .1083- 

AGMA QUALITY CLASS PREC. 1 

OUTSIDE DIAMETER .1247 +.0000 

-.0010 

GEAR TEETH FINISH 32 

ELECTRICAL 

(1) UNITS SHALL MEET THE REQUIREMENTS OF ND 1012156. EXCEPT FOR AXIS ERROR 

(* 3.5.B.b.2b) 

SHAI I RF PER TABLE I 


3. 


DESIGN REQUIREMENTS: 


A OPERATING LIFE: 2000 HRS PER ND 1002016. 

B STORAGE LIFE: 2 YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. WHEN PACKAGED IN 
CONTAINERS. 

C. T MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 

ACCORDANCE WITH QQ-S-763, CLASS 416, COND T. 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072. E 300. 

(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN ND 1002077. 

(4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 QR-cm 2 ♦ 20%. : • 


D. 


ENVIRONMENTAL 

(1) REQUIREMENTS ABOVE AT 25°C AMBIENT TEMPERATURE. 

(2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED +165+C AS 


MEASURED PER ND 1002016. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND1002034 FOR THIS 
DRAWING. 
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4. SPECIAL CONDITIONING (BY VENDOR): 

A PRIOR TO SHIPMENT EACH UNIT SHALL BE PROPERLY ENERGIZED UNDER ROOM AMBIENT 

CONDIT DNS 25»C AND RUN-IN FOR TEN PERIODS. CONSISTING OF PERIODS 1 THROUGH 4 AT JO MINUTES EACH. 5 & 6 AT 5 MINUTES EACH. 
A 7 THROUGH 10 AT 30 MINUTES EACH FOR A TOTAL OF 250 MINUTES. IN THE FOLLOWING SEQUENCE. (RPM) (TOL ±2%) 


1-1000 rpm (CW): 2-1000 rpm |CCW) 

3 - 6000 rpm |CW): 4 - 6000 rpm (CCW) 

5 -10,000 rpm min (CW): 6 - 10,000 rpm min (CCW) 

7 - 6,000 rpm (CW): 8 - 6,000 rpm (CCW) 

9 - 1.000 rpm (CW): 10 - 1,000 rpm (CCW) _ 

EACH UNIT SHALL MEET ALL ACCEPTANCE AND INSPECTION REQUIREMENTS AFTER THIS BURN-IN CYCLE. 

SUPPLIER FINAL INSPECTION DETAIL PERFORMANCE DATA SHALL BE SUPPLIED 
WITH THE PRODUCT. 


5 IN ADDITION TO THE QUALIFICATION REQUIREMENTS OF N01002053 THE UNIT SHALL BE 
CAPABLE OF MEETING A SALT FOG TEST PER METHOD 509.1 OF MJL-STD-810 EXCEPT THE 
SALT SOLUTION SHALL BE 1% BY WEIGHT. SHAFT END OF UNIT WILL BE PROTECTED DURING EXPOSURE. 
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APOLLO OW Specification 
P61012156 RevB 

*.4.1.1 Impedance. Generator Output. (8000*2000) 4j (7000*2500) 

8.4.2.1 Current (Tuned) (Rotor Stalled) 

a. Motor Reference Winding 120*80 ma 

b. Motor Control Winding 105*80 ma 

c. Generator Reference Winding . 01*20 ma 

2.4.2.2 Temperature Riee 00*C. 

3.4.3.1 General. After each environmental test, the Motor generator shall, under 
norpal ambient c ondit ions, exhibit characteristics as specified in 35Acl, 35Ac2, c 
35Ati2, 35Bb2, S5Bb3, 35Bb4 of this specification, except that the limits of 3.5. 
shall be 2.0 volts max; limits of 8.5.B.b2 (e) shall be *6 mvmnxthsnttuflfA&Rbt4ifhdl be 
00 mv max; and limits of 3.5. B. b. 2(d) shall be 12 mv max. For the parameters of 3.5.1 
requiring sample inspection the limits of 3.5.1.c shall be 0.5% from 0-8000 rpm and 1.5% 
from 3000 to 7200 rpm and the limits of S.O.l.d shall be 80 mv max. 

*•4.3.2 Temperature and Vacuum Tests. During the following test the unit shall be 
oycled as follewst Step 1-1 hour with rated voltage on reference windings; Step 2, -10 
minutes with rated voltage oa all windings, however, limit speed to 10,000 rpm (vary control 
winding); Step 8, - repeat Step 1; Step 4, - Repeat Step 2 with opposite polarity oa control 
winding. The following characteristics shall be exhibited at least once each 10 hours. 


a) The motor shall at not time single 

b) Motor Starting Voltage 
e) Motor No-Load Speed 

d) Generator Fundamental Quadrature 
Voltage (at no load speed) 

e) Generator Axis Error 

f) Generator Total Null 


2.0V max. 
9000 rpm, i 


150 mv, 
0*10 mv. 
40 mv, m 


*• 4.*.* Acceleration and Vibration Tests. During Acceleration and Vibration Theta, 
rated voltage shall be applied Is all windings and the motor shall be allowed to m at no-lond 
speed. No-load speed as iadMed by the tachometer voltage shall be 9000 rpm minimum 
throughout the tests. 

*• 4.8.4 8hock Test During the Shock Test, rated voltage shall be applied to all windings 
and foe motor shall be allowed to run at ao-kM ‘ 


*•4. *.5 EnAiranoe Test. During the "operating" portion of the Endurance That, the 4 step 
cycling profile of Paragraph 3.4.3.2 shall be applicable. During the "non-operating*' portions 
of the test, rated voltage shall be applied only to motor and generation section reference wind¬ 
ings. 

3.4.3.5.1 Low Temperature. -40* C. 

3.4.9.5.2 High Temperature. 4150*F. 

3.5 DETAILED PERFORMANCE CHARACTERISTICS. The motor-generator shall have the 
following specific characteristic requirements when tested at the applicable ambient conditions 
specified in Specification ND1002015. All values not toleranoed are for information only and 
testing is not required. 
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APOLLO G&N Specification 
P81012156 Rev B 

3.4,2.1 Impedance. Generator Output. (3000*2000) 4j (7000*2500) 


3.4.2.2 Current (Tuned) (Rotor Stalled) 

a. Motor Reference Winding 128*30 mm 

b. Motor Control Winding 105*30 ma 

o. Generator Reference Winding 61*20 ma 


3.4.2.3 Temperature Ri8e 60*C. 


3.4.3.1 General. After each environmental test, the motor generator shall, under 
normal ambient conditions, exhibit characteristics as specified in 35Acl, 35Ac2, j 
35Ac3, 35Bb2, 35Bb3, 35Bb4 of this specification, except that the limits of 3.5. A.C..3 
shall be 2.0 volts max; limits of 3.5.B.b2 (e) shall be ±6 mvmax^fctanita o4.3.5LB.b.4jihall be 
60 mv max; and limits of 3.5. B.b. 2(d) shall be 12 mv max. For the parameters of 3.6.1 
requiring sample inspection the limits of 3.5.1. c shall be 0.5% from 0-3600 rpm and 1.5% 
from 3600 to 7200 rpm and the limits of 3.5.1. d shall be 90 mv max. 


3.4.3.2 Temperature and Vacuum Tests. During the following test, the unit shall be 
cycled as follows: Step H hour with rated voltage on reference windings; 8tep 2, -10 
minutes with rated voltage on all windings, however, limit speed to 10,000 rpm (vary control 
winding); Step 3, - repeat Step 1; Step 4, - Repeat Step 2 with opposite polarity on control 
winding. The following characteristics shall be exhibited at least onoe each 16 hours. 

a) The motor shall at not time single phase 

b) Motor Starting Voltage 

e) Motor No-Load Speed 

d) Generator Fundamental Quadrature 
Voltage (at no load speed) 

e) Generator Axis Error 

f) Generator Total Null 


2.0V max. 

9000 rpm, min. 

150 mv, max. 
0*10 mv. 

40 mv, max. 


8.4.3.3 Acceleration and Vibration Tests. During Acceleration inH Vibration Thsts, 
rated voltage shall be applied Id all windings and the motor shall be allowed to ran at no-load 
speed. No-load speed as indicated by the tachometer voltage shall be 9000 rpm minimum 
throughout the tests. 


3* 4.3.4 Shock Test. During the Shock Test, rated voltage shall be applied to all windings 
and the motor shall be allowed to run at no-load speed. 

s * 3.5 Endurance Test. Ikiring the "operating" portion of the Endurance Test, the 4 step 
cycling profile of Paragraph 3.4.3.2 shall be applicable. During the "non-operating" portions 
of the test, rated voltage shall be applied only to motor and generation section reference wind¬ 
ings. 

3.4.3.5.1 Low Temperature . -40*C. 

3.4.3.5.2 High Temperature. 4150*F. 

3.5 DETAILED PERFORMANCE CHARACTERISTICS. The motor-generator shall have the 
following specific characteristic requirements when tested at the applicable ambient conditions 
specified in Specification ND1002016. All values not toleranced are for information only 
testing is not required. 







APOLLO G&N Specification 
PS1012156 Rey B 


3.4.2.1 Impedance. Generator Output. (3000±2000) +j (7000±2500) 

3.4.2.2 Current (Tuned) (Rotor Stalled) 

a. Motor Reference Winding 128±30 ma 

b. Motor Control Winding 105±30 ma 

c. Generator Reference Winding 61±20 ma 


3.4.2.3 Temperature Rise 


60 # C. 


3.4.3.1 General. After each environmental test, the motor generator shall, under 
normal ambient conditions, exhibit characteristics as specified in 35Acl, 35Ac2, 

35Ac3, 35Bb2, 35Bb3, 35Bb4 of this specification, except that the limits of 3.5. A.c.,3 
shall be 2.0 volts max; limits of 3.5. B. b2 (c) shall be ±6 mv maxjtimits of .3.5. B.b. 4 shall be 
60 mv max; and limits of 3.5.B.b. 2(d) shall be 12 mv max. For the parameters of 3.5.1 
requiring sample inspection the limits of 3.5.1. c shall be 0.5% from 0-3600 rpm and 1.5% 
from 3600 to 7200 rpm and the limits of 3.5.1. d shall be 90 mv max. 


3.4.3.2 Temperature and Vacuum Tests. During the following test, the unit shall be 
cycled as follows: Step 1-1 hour with rated voltage on reference windings; Step 2, -10 
minutes with rated voltage on all windings, however, limit speed to 10,000 rpm (vary control 
winding); Step 3, - repeat Step 1; Step 4, - Repeat Step 2 with opposite polarity on control 
winding. The following characteristics shall be exhibited at least once each 16 hours. 


a) 

Hie motor shall at no; time single phase 


b) 

Motor Starting Voltage 

2.0V max. 

c) 

Motor No-Load Speed 

9000 rpm, min. 

d) 

Generator Fundamental^puadrature 
Voltage (at no load speed) 

150 mv, max. 

e) 

Generator Axis Error 

0±10 mv. 

f) 

Generator Total Null 

40 mv, max. 


3.4.3.3 Acceleration and Vibration Tests. During Acceleration and Vibration Tests, 
rated voltage shall be applied to all windings and the motor shall be allowed to run at no-load 
speed. No-load speed as indicated by the tachometer voltage shall be 9000 rpm minimum 
throughout the tests. 


3.4.3.4 Shock Test. During the Shock Test, rated voltage shall be applied to all windings 
and the motor shall be allowed to run at no-load speed. 

3.4.3.5 Endurance Test. During the "operating" portion of the Endurance Test, the 4 step 
cycling profile of Paragraph 3.4.3.2 shall be applicable. During the "non-operating" portions 
of the test, rated voltage shall be applied only to motor and generation section reference wind¬ 
ings. 


3.4.3.5.1 Low Temperature . -40*C. 

3.4.3.5.2 High Temperature. +150 # F. 

3.5 DETAILED PERFORMANCE CHARACTERISTICS. The motor-generator shall have the 
following specific characteristic requirements when tested at the applicable ambient conditions 
specified in Specification ND1002016. All values not toleranced are for information only and 
testing is not required. 
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APOLLO G4N Specification 
PS1012166 B 


5. Temperature Sensitivity 

(-26*C to 4-75‘C). 

(a) In-Phase Speed Sensitive AO. 5% max. 

Output Voltage (variation 

from ambient). (At 3600 rpm) 

(b) Fundamental Quadrature 60 mv, max. 

Voltage (At 3600 rpm) 

6. * Temperature Sensitivity 

(-25*Cto+03.3*C). 

(a) Axis Error (Ih-phase) *10 mv, max. 

Deviation from ambient 

(b) Total rms. Null 20 mv, 

7. Rated Load 150K ohms *1% 

6. DC Resistance 1000 ohms, nominal 

0. Memory Build-up 4 mv. max. 

(In-phase axis error change at 80*C due to memory) 

Values obtained with the rotor stalled.' 

3.5.1 Sampling . Hie motor-generator shall exhibit the following specific characteristic 
requirements when tested on a sample basis at the applicable conditions specified in Speci¬ 
fication ND-1002016. She samples shall consist of 10 percent of each order lot rounded to 
the next highest number. 

a. Motor Performance Characteristics. Motor performance characteristics as 

specified in 3.5Acl, 3.6Ao2, and3.6Ao3 
shall be met with a total do current of 
- 0 . 26 amps in the control winding balanced 

In cash half winding sadeabeienead In each 
bail,winding by *3Q-peraeat el the total. 

b. Stall Torque Linearity 10% 

e. Generator Linearity 

0 to 3600 rpm 
3600 to 7200 xpm 

Test Speeds: 1200, 1600, 3600, 

4600 and 7200 rpm 

d. Fundamental Quadrature Voltage. 

(at 1800, 4800, and 7200 rpm) 37 mv max. 


0.16% 

1 % 
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APOLLO G&N Specification 
PS1012156 B 


5. Temperature Sensitivity 
(-25°C to +75 # C). 

(a) In-Phase Speed Sensitive ±0.5% max. 

Output Voltage (variation 

from ambient). (At 3600 rpm) 

(b) Fundamental Quadrature 60 mv, max. 

Voltage (At 3600 rpm) 


6. Temperature Sensitivity 
(-25 # C to +93.3*C). 

(a) Axis Error (In-phase) ±10 mv, max. 

Deviation from ambient 

(b) Total rms. Null 20 mv, max. 


7. 

8 . 

». 


Rated Load 


150K ohms ±1% 


DC Resistance 

Memory Build-up 
(In-phase axis error change 


1000 ohms, nominal 

4 mv. max. 

80*C due to memory) 


Values obtained with the rotor stalled. 

3.5.1 Sampling . The motor-generator shall exhibit the following specific characteristic 
requirements when tested on a sample basis at the applicable conditions specified in Speci¬ 
fication ND-1002016. The samples shall consist of 10 percent of each order lot rounded to 
the next highest number. 

a. Motor Performance Characteristics. ' Motor performance characteristics as 

specified in 3.5Acl, 3.5Ac2, and 3.5Ac3 
shall be met with a total dc current of 
0.25 amps in the control winding balanced 
in each half winding and unbalanced in each 
half winding by ±20 percent of the total. 

b. Stall Torque Linearity 10% 

c. Generator Linearity 

0 to 3600 rpm 
3600 to 7200 rpm 

Test Speeds: 1200, 1800, 3600, 

4800 and 7200 rpm 

d. Fundamental Quadrature Voltage. 

(at 1800, 4800, and 7200 rpm) 37 mv max. 


0.15% 

1 % 
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NOTICE - WHEN SOVCRKMIHT ORAWIMM. mClFICATIOME OE OTHEE DATA 
ME UKO FOR AMY PURPOSE OTHER THAM III C0MMECT10M WITH * 

RELATED OOVERNMENT PROCUREMENT OPERATION. THE U "' T .« *T*TM SOVERR- 
MENT THERERY INCURS NO RESPONSIRILITY NOR ANY ODLIQATION ***™°*'* E *' 
ANO THE FACT THAT THE OOVERNNENT NAY HAVE r ORNUWTEI^ FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID ORAWINCS. SPECIFICATIONS OR OTHER Silt » 
NOT TO RE RESARDED RY IMPLICATION OR ** *" *51 roMwiV" 

LICENSINC THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY* 
INC ANY RISHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


NOTES: 


GENERAL REQUIREMENTS: 

ft INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENT OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF 

D. UN IT?SHALL BEMPABLE OF WETTING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PACKAGING: PER ND1002215, CLASS I. CODE 1 (SEALED CONTAINERS) 

c MANUFACTURER'S NAME AND/OR SYMBOL. PART NUMBER. NASA DWG. NO. AND REV. LETTER SHALL BE 
PFRMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 
HiSTclS! !f marking! EACH CONTAINER SHALL INCLUDE THE NASA DRAWING - . 

NUMBER AND REVISION PER ND 1002019. 

^“ACCEPTANCE AND INSPECfION REQUIREMENTS (100*): 

A. MECHANICAL PROPERTIES: ; 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL BE 
POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR COOED PER MIL-W-16878, 

E2<> EXCEPT THE BLUE HlrOUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 

MOTOR FRAME RESISTANCE BETWEEN FRAME AND SHIELD TERM!NAT I ON SHALL BE 1/2 OHM MAX. 

(2) SHAFT TOLERANCES. DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

<MflFT FND PLAY SHALL BE BETWEEN .0010 AND .0030 UNDER A 16 ♦ 1 OUNCE 
REVERSING GAUGE LOAD. SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM 

AT A POINT .125 MAXIMUM FROM THE CASE UNDER AN 8.0 i 0.5 OUNCE 

REVERSING GMUGE LOAD APPLIED TO A POINT .250 MAXIMUM FROM THE CASE. 

A FOR PLAIN SHAFT MOTORS: “THE SHAFT RUNOUT SHALL BE 0.0004 TIR MAX. WHEN 
THE UNIT IS IN THE VERTICAL POSITION SUPPORTED BY THE CASE. 

(3) GEAR DESIGN DATA: 

NUMBER OF TEETH 13 

DIAMETRAL PITCH ■ 120 

PRESSURE ANGLE i * 20“ 

WANOftROv-mCH DIAMETER iJ>2r 5 *i 

AGMA QUALITY CLASS . PREC. 1 

OUTSIDE DIAMETER .1247 ♦.0000 

-.0010 

GEAR TEETH FINISH .32 

8. ELECTRICAL TESh 

(1) UNITS SHALL MEET THE REQUIREMENTS OF ND 1012156. EXCEPT FOR AXIS ERROR 

i (f 3.5.B.b.2b) 

SHALL BE PER TABLE I 

DESIGN REQUIREMENTS: 

A OPERATING LIFE: 2000 HRS PER NO 1002016- 

B STORAGE LIFE: 2 YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. WHEN PACKAGED IN 
CONTAINERS. ! 

C. - CONSTRUCTI r ON: l; AND SHflFT SHflLL BE CORROSION-RESISTING STEEL IN 

ACCORDANCE WITH QQ-S-763. CLASS 416, COND T. 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072, E 300. 

(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN ND 1002077. 

(4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 o«-cn 2 t 20*. 

D. ENVIRONMENTAL : ' 

(1) REQUIREMENTS ABOVE AT 25*C AMBIENT TEMPERATURE. 

(2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED +165*C AS . 

MEASURED PER ND 1002016. I | 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND1002034 FOR THIS 
DRAWING. 
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MIT 
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HOUSTON, TEXAS 
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SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 

NONE 
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80230 

SCALE NONE 
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SPECIAL CONDITIONING (BY VENDOR): 

n B Binp Tft ^uiMiTNT FACH UNIT SHALL BE PROPERLY ENERGIZED UNDER ROOM AMBIENT 

Smli? wKlN FW TEH PERIODS. CONSISTING OF PERIODS 1 THROUGH 4 AT 30 MINUTES EACH. SAG AT 5 MINUTES EACH. 

4 7 THROUGH 10 AT 30 MINUTES EACH FOR A TOTAL OF 250 MINUTES, IN THE FOLLOWING SEQUENCE. (RPM) (TOL +2%) 


REVISIONS 

DESCRIPTION_ 

THIS SHEET ADDED 

PER TDRR 16369 __ 

REVISED PER TJRR 16611 _ 

REVISED PER/TDRR 18009 


OR I CHK DATS AWROVEO 


1 - 1000 rpm (CM): 

3 - GOOO rpm |CW): 

5 -10,000 rpm min (CM) 
7 - G.000 rpm (CW): 
4-1,000 rpm (CW): 


2 - 1000 rpm fCCW) 

4 - GOOO rpm (CCW) 

G - 10,OOb rpm min (CCW) 
8 - G.000 rpm (CCW) 
10-1,000 rpm (CCW) 


EACH UNIT SHALL MKT ALL ACCEPTANCE AND INSPECTION REQUIREMENTS AFTER THIS BURN-IN CYCLE. 
B. SUPPLIER FINAL INSPECTION DETAIL PERFORMANCE DATA SHALL BE SUPPLIED 
' - WITH THE PRODUCT. 

IN ADDITION TO THE QUALIFICATION REQUIREMENTS OF N01002053 THE UNIT SHALL BE 

CAPABLE OF MEETING A SALT FOG TEST PER METHOD 509.1 OF MIL-STD-810 EXCEPT THE 

SALT SOLUTION SHALL BE 1* BY WEIGHT. SHAFT END OF UNIT WILL BE PROTECTED DURING EXPOSURE.. 


MOTOR 



GENERATOR 


BLK RED RED |BRN 
BLK — 

WIRING DIAGRAM 


'! SHIELDED 
! CABLE 

BLU 


PART N O. I A XIS ERRORl SHAFT DETAIL 

1012156 —I ~ 2 MV MAX PINION 

1012156 -2 4 MV MAX P INION 

1012156-3 2 MV MAX plain .1200 aa 

_.1196_ 


SPECIAL ! 

REQUIREMENTS 

NOTE 4 | 

NOTE 4 i 

NOTE 4$ 51 



(A)THIS SHEET ADDED 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN 
RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
±—— ± — ± — 

DO NOT SCALE THIS DRAWING 


PART OR 
IDENTIFYING NO. 


MIT 

INSTRUMENTATION LAB 

CAMBRIDGE. MASS. 


MATERIAL 
OR NOTES 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

_ SERVO MOTOR — ” 

TACHOMETER f GENERATOR 

SPECIFICATION CONTROL DRAWING 


SEE NOTES 


APPLICATION 


APPROVED^ 


APPROVED 

MSC 


T7777 CODE IDENT NO. SIZE 

m 8Q230 c 

~ SCALE NONE 


DRAWING NO. 


1012156 


[SHEET g 0F 2 


l. : 
* *1 
I* 5 ' 








































3 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERESY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SKLL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENT OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF 
ND 1015404, CLASS 1. 

D. UNITS SHALL BE CAPABLE OF METTING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PACKAGING: PER ND1002215, CLASS I, CODE 1 (SEALED CONTAINERS) 

F. MANUFACTURER'S NAME AND/OR SYMBOL. PART NUMBER, NASA DWG. NO. AN0 REV. LETTER SHALL BE 

PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING _ 

NUMBER AND REVISION PER ND 1002019. 


2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5° OF EACH OTHER. LEADS SHALL BE 
POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-1G878, 

E26 EXCEPT THE BLUE HlrOUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 

MOTOR FRAME RESISTANCE BETWEEN FRAME AND SHIELD TERMINATION SHALL BE 1/2 OHM MAX. 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT END PLAY SHALL BE BETWEEN .0010 AND .0030 UNDER A 16 ♦ 1 OUNCE 
REVERSING GAUGE LOAD. SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM 
AT A POINT .125 MAXIMUM FROM THE CASE UNDER AN 8.0 + 0.5 OUNCE 
REVERSING GAUGE LOAD APPLIED TO A POINT .250 MAXIMUM FROM THE CASE. 

A. FOR PLAIN SHAFT MOTORS: "THE SHAFT RUNOUT SHALL BE 0.0004 TIR MAX. WHEN 
THE UNIT IS IN THE VERTICAL POSITION SUPPORTED BY THE CASE." 

(3) GEAR DESIGN DATA: 

NUMBER OF TEETH 13 

DIAMETRAL PITCH 120 

PRESSURE ANGLE 20" 

STANDARD WTCff DIAMETER .1083" 

AGMA QUALITY CLASS PREC. 1 

OUTSIDE DIAMETER .1247 +.0000 

-.0010 

GEAR TEETH FINISH 32 


B. ELECTRICAL TESt: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF ND 1012156- EXCEPT FOR AXIS ERROR 

(I 3.5.B.b.2b) 

SHALL BE PER TABLE I 

3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HRS PER ND 1002016, 

B. STORAGE LIFE: 2 YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. WHEN PACKAGED IN 
CONTAINERS. . 

C. CONSTRUCTION^ cflSE fl N0 SHfl( - T ^ALL BE CORROSION-RESISTING STEEL IN 

ACCORDANCE WITH QQ-S-763, CLASS 416, COND T. CONDITION A MAY BE USED ON THE CASE 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072, E 300. 


(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN ND 1002077. 

(4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 ga-cm 2 i 20%. 

D. ENVIRONMENTAL 

(1) REQUIREMENTS ABOVE AT 25°C AMBIENT TEMPERATURE. 

(2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED +165°C AS 
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4. SPECIAL CONDITIONING (BY VENDOR): 

A. PRIOR TO SHIPMENT EACH UNIT SHALL BE PROPERLY ENERGIZED UNDER ROOM AMBIENT 

CONDITIONS (25*0 AND RUN-IN FOR TEN PERIODS, CONSISTING OF PERIODS 1 THROUGH 4 AT JO MINUTES EACH, S U AT 5 MINUTES EACH 
A 7 THROUGH 10 AT JO MINUTES EACH FOR A TOTAL OF 250 MINUTES, IN THE FOLLOWING SEQUENCE. (RPM) (TOL ±2%) 


THIS SHEET ADDED 
PER TDRR 16369 


REVISED PER TDRR 16611 


REVISED PER TDRR 18009 

REVISED PER TDRR 24275 



mm 

i vESSiim 


\uhMu)tC 


1-1000 rpm (CW): 2-1000 rpm (CCW) 

J - 6000 rpm |CW): 4 - 6000 rpm (CCW) 

5 -10,000 rpm min (CW): 6 - 10,000 rpm min (CCW) 

7 - 6,000 rpm (CW): 6 - 6,000 rpm (CCW) 

9 - 1,000 rpm (CW): 10 - 1,000 rpm (CCW) 

EACH UNIT SHALL MEET ALL ACCEPTANCE AND INSPECTION REQUIREMENTS AFTER THIS BURN-IN CYCLE. 
SUPPLIER FINAL INSPECTION DETAIL PERFORMANCE DATA SHALL BE SUPPLIED 
WITH THE PRODUCT. 


5. IN ADDITION TO THE QUALIFICATION REQUIREMENTS OF ND100205J THE UNIT SHALL BE 
CAPABLE OF MEETING A SALT FOG TEST PER METHOD 509.1 OF MfL-STD-810 EXCEPT THE 
SALT SOLUTION SHALL BE 1* BY WEIGHT. SHAFT END OF UNIT WILL BE PROTECTED DURING EXPOSURE. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE t ACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDEO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


NOTES: , 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70J27. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENT OF NO 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF 
NO 1015404, CLASS 1. 

0. UNITS SHALL BE CAPABLE OF METTING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PACKAGING: PER ND1002215, CLASS I, CODE 1 (SEALED CONTAINERS) 

F. MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, NASA DWG. NO. AND REV. LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 

NUMBER AND REVISION PER ND 1002019. 


2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5" OF EACH OTHER. LEADS SHALL BE 
P0LYTETRAFLU0R0ETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

E26 EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 

MOTOR FRAME RESISTANCE BETWEEN FRAME AND SHIELD TERMINATION SHALL BE 1/2 OHM MAX. 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 

' MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT END PLAY SHALL BE BETWEEN .0010 AND .0080 UNDER A 16 i 1 OUNCE 
REVERSING GAUGE LOAD. SHAFT RADIAL PLAY SHALL BE .0015 TIR MAXIMUM 
AT A POINT .125 MAXIMUM FROM THE CASE UNDER AN 8.0 i 0.5 OUNCE 
REVERSING GAUGE LOAD APPLIED TO A POINT .250 MAXIMUM FROM THE CASE. 

A. FOR PLAIN SHAFT MOTORS: “THE SHAFT RUNOUT SHALL BE 0.0004 TIR MAX. WHEN 
THE UNIT IS IN THE VERTICAL POSITION SUPPORTED BY THE CASE.“ 

(3) GEAR DESIGN DATA: , 


NUMBER OF TEETH 

13 


DIAMETRAL PITCH 

120 


PRESSURE ANGLE 

20° 

4 

STANDARD PITCH DIAMETER 

.1083 


AGMA QUALITY CLASS 

PREC. 
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OUTSIDE DIAMETER 

.1247 
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GEAR TEETH FINISH 

32 



B. 


ELECTRICAL TEST: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF PS 1012156- EXCEPT FOR AXIS ERROR 

(* 3.5.B.b.2»c) 

SHALL BE PER TABLE I 


3. DESIGN REQUIREMENTS: 


A. 

B. 

X. 


OPERATING LIFE: 2000 HRS PER ND 1002016. 


STORAGE LIFE: 5 YEARS, EXCEPT FOR THE LUBRICANT WHEN STORED AT ♦77°F 
±20°F IN SEALED CONTAINERS. 


C (°1 N ) ST MATER 0 ! 1 aL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 


ACCORDANCE WITH QQ-S-763, CLASS 416, COND T. CONDITION A MAY BE USED ON THE CASE. 
PINION SHAFT SHALL HAVE MINIUUU HARDNESS OF Rc28 AND HAY BE CONDITION U. 
END CAP UAY BE CLASS 303 IF ATTACHED WITH SCREW (s). 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072, E300. 

(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN ND1002077 
EXCEPT THAT IF THE ALTERNATE PROCEDURE FOR RIBBON RETAINERS IS USED 
THE AMOUNT OF LUBRICATION SHALL BE BETWEEN 6 AND 8 MILLIGRAMS. 

( 4 ) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 .-,- 


gm-cm2 ±20%. 
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REQUIREMENTS: (CONTINUED) 

D. ENVIRONMENTAL: 

(1) REQUIREMENTS ABOVE AT 25°C AMBIENT TEMPERATURE. 

(2) MATERIALS SHALL BE CAPABLE OF WITHSTANDING ♦165°C, EXCEPT AS 
OTHERWISE SPECIFIED HEREIN. 

(3) MAXIMUM AMBIENT TEMPERATURE: ♦150°F. 
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4. SPECIAL CONDITIONING (BY VENDOR): 

A. PRIOR TO SHIPMENT EACH UNIT SHALL BE CYCLED 10 TIMES WITH THE THERMO¬ 
COUPLE TEMPERATURE AT ♦150° ± 10°F FOR THE FIRST 5 CYCLES AND AT -40° 
± 10°F FOR THE LAST 5 CYCLES FOR A TOTAL OF 23 HOURS AT lO-Sram OF HG 
OR HIGHER VACUUM USING 4 STEP CYCLE BELOW: 

STEP 1: 1 HOUR WITH RATED VOLTAGE ON REFERENCE WINDINGS;. 

STEP 2: 10 MINUTES WITH RATED VOLTAGES ON ALL WINDINGS, HOWEVER, 

LIMIT SPEED TO 10,000 RPM (BY MODIFYING CONTROL WINDING). 

STEP 3: REPEAT STEP 1. 

STEP 4: REPEAT STEP 2 WITH OPPOSITE POLARITY ON CONTROL WINDING. 

B. SUPPLIER FINAL INSPECTION DETAIL PERFORMANCE DATA SHALL BE SUPPLIED 
WITH THE PRODUCT. 

C. EACH UNIT SHALL MEET ALL ACCEPTANCE AND INSPECTION REQUIREMENTS AFTER 
THIS BURN-IN CYCLE. 

D. CHECK STARTING VOLTAGE AT THE END OF STEP 1 DURING EACH CYCLE. UNIT 
SHALL CONTINUE RUNNING FOR 30 SECONDS MINIMUM. 

E. THERMOCOUPLE TEMPERATURE MEASUREMENT: A NO. 30 (.010) AWG DIA COPPER 
CONSTANTINE WIRE SHALL BE SOLDERED TO A 0.02 SQUARE INCH COPPER DISC 
WHICH SHALL BE FIRMLY CLAMPED TO THE CASE "3/16 ± 1/16" FROM THE 
MOUNTING FACE END AND THERMALLY INSULATED FROM SURROUNDING AMBIENT 
CONDITIONS. 

F. TEMPERATURE OF GENERATOR WINDING SHALL NOT EXCEED *260°F DURING TEST. 


B 


5. IN ADDITION TO THE QUALIFICATION REQUIREMENTS OF ND 1002053 THE UNIT SHALL 
BE CAPABLE OF MEETING A SALT FOG TEST PER METHOD 509.1 OF MIL-STD-810 EX¬ 
CEPT THE SALT SOLUTION SHALL BE 1% BY WEIGHT. SHAFT END OF UNIT WILL BE 
PROTECTED DURING EXPOSURE. 
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NOTICE - WHEM GOVERNMENT D*»WINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ARY PURPOSE OTHER THAR IR CORRECTIOR WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATIOR. THE URITED STATES 0°^RR- 
MERT THERERT IRCURS RO RESPORSIIIILITY NOR ARY OBLIGATION WHATSOEVER: 
ARD THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED, PURNISHEO. ' 

IR ARY WAY SUPPLIED THE SAID DRAWINGS. SPEC!FICATIORS OR OTHER DATA IS 
ROT TO RE REGARDED RV IMPLICATIOR OR OTHERWISEAS IN ANY MANNER 
LICERSIR6 THE HOLDER OR ARY OTHER PERSOR OR c 0« r0 **I 10 *'- 0 * '® NV /mV 
IH6 ARY RI6HTS OR PERMISSIOR TO MARUFACTURE. USE. OR SELL ART 
PATERTED IRVERTIOH THAT MAY IR ANY WAY RE RELATED THERETO. 


NOTES: I 

1. GENERAL REQUIREMENTS: 

A INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
b! UNITS SHALL MEET THE GENERAL REQUIREMENT OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF 

0. UN ITS 1 SHALL BE # CAPABLE OF METTING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. PACKAGING: PER ND1002215, CLASS I, CODE 1 (SEALED CONTAINERS) 

c MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, NASA DWG. NO. AND REV. LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 

NUMBER AND REVISION PER ND 1002019. 

% 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5* OF EACH OTHER. LEADS SHALL BE 
POLYTETRAFLUOROETHYLENE (TFE) INSULATED ANO COLOR CODED PER MIL-W-16878. 

E?f> EXCEPT THE BLUE HI-OUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 

MOTOR FRAME RES I STANCE BETWEEN FRAME AND SHIELD TERM I NAT ION SHALL BE 1/2 OHM MAX. 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT END PLAY SHALL BE BETWEEN .0010 AND .0080 UNDER A 16 t 1 OUNCE 
REVERSING GAUGE LOAD. SHAFT RADIAL PLAY SHALL BE .0015 TIR MAXIMUM 
AT A POINT .125 MAXIMUM FROM THE CASE UNDER AN 8.0 i 0.5 OUNCE 
REVERSING GAUGE LOAD APPLIED TO A POINT .250 MAXIMUM FROM THE CASt. 

A FOR PLAIN SHAFT MOTORS: "THE SHAFT RUNOUT SHALL BE 0.0004 TIR MAX. WHEN 
THE UNIT IS IN THE VERTICAL POSITION SUPPORTED BY THE CASE." 

(3) GEAR DESIGN DATA: - ' 

NUMBER OF TEETH .13 

DIAMETRAL PITCH 120 

PRESSURE ANGLE 20* , ' • * 

STANOARD.'WTCH DIAMETER il9? 3 , 

AGMA QUALITY CLASS PREC. 1 

OUTSIDE DIAMETER .1247 *.0000 ' ' 

-.0010 

GEAR TEETH FINISH .32 

8. ELECTRICAL TEST: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF PS 1012156- EXCEPT FOR AXIS ERROR 

(• 3.5.8. b.2.c) 

SHALL BE PER TABLE I 

3. DESIGN REQUIREMENTS: 

A OPERATING LIFE: 2000 HRS PER NO 1002016. _ 

B ’ STORAGE LIFE: 5 YEARS, EXCEPT FOR THE LUBRICANT WHEN STORED AT +7TF 
±20°F IN SEALED CONTAINERS. 

x . constructi r ^ : cftSE flND SHflFT SHflLL BE corrosion-resisting steel in 

ACCORDANCE WITH QQ-S-763, CLASS 416, C0ND T. CONDITION A MAY BE USED ON THE CASE. 
PINION SHAFT SHALL HAVE MINIMUM HARDNESS OF Rc28 AND MAY BE CONDITION U. 
END CAP MAY BE CLASS 303 IF ATTACHED WITH SCREW <-■). 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072, E300. 

(3) LUBRICATION: BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN ND1002077 
' EXCEPT THAT *F THE ALTERNATE PROCEDURE FOR RIBBON RETAINERS IS USED 

THE AMOUNT OF LUBRICATION SHALL BE BETWEEN 6 AND 8 MILLIGRAMS. 

(4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 p-- 

gm-crn^ ±2Q£. - 
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REQUIREMENTS: (CONTINUED) 

D. ENVIRONMENTAL: 

(1) REQUIREMENTS ABOVE AT 25°C AMBIENT TEMPERATURE. 

^ (2) MATERIALS SHALL BE CAPABLE OF WITHSTANDING ♦165®C, EXCEPT AS 

OTHERWISE SPECIFIED HEREIN. 

(3) MAXIMUM AMBIENT TEMPERATURE: ♦150°F. 


4-. SPECIAL CONDITIONING (BY VENDOR OR USER) 

A. PRIOR TO SHIPMENT EACH UNIT SHALL BE CYCLED 10 TIMES WITH THE THERMO¬ 
COUPLE TEMPERATURE AT *150® ± 10°F FOR THE FIRST 5 CYCLES AND AT0° '" 
± 10°F FOR THE LAST 5 CYCLES FOR A TOTAL OF 23 HOURS AT 10—Or HG 
OR HIGHER VACUUM USING ♦ STEP CYCLE BELOW: 

STEP 1: 1 HOUR WITH RATED VOLTAGE ON REFERENCE WINDINGS* 

STEP 2: 10 MINUTES WITH RATED VOLTAGES ON ALL WINDINGS, HOWEVER, 

LIMIT SPEED TO 10,000 RPM (BY MODIFYING CONTROL WINDING). 

STEP 3: REPEAT STEP 1. 

STEP ♦: REPEAT STEP 2 WITH OPPOSITE POLARITY ON CONTROL WINDING. 

B. SUPPLIER FINAL INSPECTION DETAIL PERFORMANCE DATA SHALL BE SUPPLIED 
WITH THE PRODUCT. 

C. EACH UNIT SHALL MEET ALL ACCEPTANCE AND INSPECTION REQUIREMENTS AFTER 
THIS BURN-IN CYCLE. 

D. CHECK STARTING VOLTAGE AT THE END OF STEP 1 DURING EACH CYCLE. UNIT 
SHALL CONTINUE RUNNING FOR 30 SECONDS MINIMUM. 

E. THERMOCOUPLE TEMPERATURE MEASUREMENT: A NO. 30 (.010) AWG DIA COPPER 
CONSTANTINE WIRE SHALL BE SOLDERED TO A 0.02 SQUARE INCH COPPER DISC 
WHICH SHALL BE FIRMLY CLAMPED TO THE CASE "3/16 ± 1/16" FROM THE 
MOUNTIN6 FACE END AND THERMALLY INSULATED FROM SURROUNDING AMBIENT 
CONDITIONS. 

F. TEMPERATURE OF GENERATOR WINDING SHALL NOT EXCEED ♦260°F DURING TEST. 


5. IN ADDITION TO THE QUALIFICATION REQUIREMENTS OF ND 1002053 THE UNIT SHALL 
BE CAPABLE OF MEETING A SALT FOG TEST PER METHOD 509.1 OF MIL-STD-810 EX¬ 
CEPT THE SALT SOLUTION SHALL BE 1)1 BY WEIGHT. SHAFT END OF UNIT WILL BE 
PROTECTED DURING EXPOSURE. 
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NOTICE — WHEN SOVERNMENT DRAWINGS. 8PICIPICATION*. OR OTHER DATA 
ARE USED FOR ART PURPOSE OTHER THAR IN CORRECTION WITH A OEFIRITELT 
RELATED 60VERNHENT FROCURENENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREST INCURS NO RESFONSISILITT NOR ANT OGLIGATION WH 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED, Ft'"N'SHED OR 
IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO REGARDED RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 

licensing the holder or ant other person or corporation or convet- 
IMG ANT RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANT WAT SE RELATED THERETO. 


r 9512101 
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MOTES: 

1. GENERAL REQUIREMENTS: 

A INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UN ITS"SHALL MEET THE GENERAL REQUIREMENT OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF 

D. UN ITS 1 SHALL Be“cARABLE OF NETT I NO THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

€. PACKAGING: PER ND1002215, CLASS I, CODE 1 (SEALED CONTAINERS) 

MANUFACTURER'S NAME AND/OR SYMBOL. PART NUMBER. NASA DWG. NO. ANO REV. LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 

NUMBER AND REVISION PER NO 1002019. 
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2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: 

LEADS: EXIT HOLES IN LINE WITHIN 5‘ OF EACH OTHER. LEADS SHALL BE 
POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

E?fe EXCEPT THE BLUE HItOUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
C0N0UCT0R WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
MOTOR FRAME RESISTANCE BETWEEN FRAME AND SHIELD TERMINATION SHALL BE 1/2 OHM MAX. 
SHAFT TOLERANCES, DYNAMIC: RUNOUT OF*DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHIFT END PLAY SHALL BE BETWEEN .0010 AND .0080 UNDER A 16 i 1 OUNCE 
REVERSING GAUGE LOAD. SHAFT RADIAL PLAY SHALL BE .0015 TIR MAXIMUM 
AT A POINT .125 MAXIMUM FROM THE CASE UNDER AN 8.0 i 0-5 °UNCE 
REVERSING GAUGE LOAD APPLIED TO A POINT .250 MAXIMUM FROM THE CASE. 

A FOR PLAIN SHAFT MOTORS: "THE SHAFT RUNOUT SHALL BE 0.0004 TIR MAX. WHEN 
THE UNIT IS IN THE VERTICAL POSITION SUPPORTED BY THE CASE." 

(3) GEAR DESIGN DATA: 


( 1 ) 


( 2 ) 


NUMBER OF TEETH 
DIAMETRAL PITCH 
PRESSURE ANGLE 
STANDARD PITCH DIAMETER 
AGMA QUALITY CLASS 
OUTSIDE DIAMETER \ 

GEAR TEETH FINISH 


13 

120 

20 ° . , 
.1083 
PREC. 1 
.1247 +.0000 
-.0010 
32 


8. 


ELECTRICAL TEST: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF PS 1012156- EXCEPT FOR AXIS ERROR 

(• 3.5.8.b.2.c) 

SHALL BE PER TABLE I 


24 INCHES MIN. 9 LEADS 

SEE NOTE 2A ,<x)5 R MAX _ 

eocn + *OOOOni 


.096 
. .090 


.065 

•059 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HRS PER ND 1002016. 

B * EXCEPT FOR THE LUBRICANT WHEN STORED AT ♦77°F ± 20®F IN SEALED 

CQNTAINERS 

(2) THE 1012156-5 CONFIGURATION SHALL BE DESIGNED TO MEET A 5 YEAR STORAGE 
LIFE. 

C CONSTRUCTION: 

(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN ACCORD¬ 
ANCE WITH QQ-S-763, CLASS 416, COND T. CONDITION A MAY BE USED ON THE 

, CASE. PINION SHAFT SHALL HAVE MINIMUM HARDNESS OF Rc28 AND MAY BE 

CONDITION H. END CAP MAY BE CLASS 303 IF ATTACHED WITHSCREW(s). 

(2) FINISH: PAS! 

(3) LUBRICATION: 
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BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN 
ND1002077. 

BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN 
ND 1002077, PARA. 3.4.3 (ALTERNATE OILING FOR 
BEARINGS WITH RIBBON RETAINERS), THE AMOUNT OF 
LUBRICATION SHALL BE BETWEEN 6 AND 10 MILLIGRAMS 
BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN 
ND1002077, PARA. 3.4.3 (ALTERNATE OILING FOR 
BEARINGS WITH RIBBON RETAINERS). THE AMOUNT OF 
LUBRICATION SHALL BE BETWEEN 13-18 MILLIGRAMS. 
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FICATtONt. 09 OTNKR DATA 



REQUIREMENTS: (CONTINUED) 

d. BEARINGS SHALL BE LUBRICATED AS SPECIFIED IN ND1002443. 

(4) ROTOR INERTIAS THE ROTOR INERTIA SHALL BE 5.5 gm-cn 2 ±20*. 

D. ENVIRONMENTAL: 

(1) REQUIREMENTS ABOVE AT 25°C AMBIENT TEMPERATURE. 

(2) MATERIALS SHaLL BE CAPABLE OF WITHSTANDING +165°C, EXCEPT AS OTHERWISE 
SPECIFIED HEREIN. 

(3) MAXIMUM AMBIENT TEMPERATURE: *150°F. 


4. SPECIAL CONDITIONING (BY VENDOR OR USER) 

A. PRIOR TO SHIPMENT EACH UNIT SHALL BE CYCLED 7 TIMES WITH THE THERMOCOUPLE 
TEMPERATURE AT *150° ± 10°F FOR THE FIRST 2 CYCLES AND AT 0® ± 10°F FOR 
THE LAST 5 CYCLES FOR A TOTAL OF 16 HOURS AT 10“ 5 a» OF HG OR HIGHER VACUUM 
USING 4 STEP CYCLE BELOW: 

STEP 1: 1 HOUR WITH RATED VOLTAGE ON REFERENCE WINDINGS. 

STEP 2: 10 MINUTES WITH RATED VOLTAGES ON ALL WINDINGS, HOWEVER, 

LIMIT SPEED TO 9,000 RPM MIN. (BY MODIFYING CONTROL VOLTAGE). 

STEP 3: REPEAT STEP 1. y 

STEP 4: REPEAT STEP 2 WITH OPPOSITE POLARITY ON CONTROL WINDING. 

B. SUPPLIER FINAL INSPECTION DETAIL PERFORMANCE DATA SHALL BE SUPPLIED WITH 
THE PRODUCT. 

C. EACH UNIT SHALL MEET ALL ACCEPTANCE AND INSPECTION REQUIREMENTS AFTER 
THIS BURN-IN CYCLE. 

D. CHECK STARTING VOLTAGE AT THE END OF STEP 1 DURING EACH CYCLE. UNIT SHALL 
CONTINUE RUNNING FOR 30 SECONDS MINIMUM. 

E. THERMOCOUPLE TEMPERATURE MEASUREMENT: A NO. 30 (.010) AWG DIA COPPER 
CONSTANTINE WIRE SHALL BE SOLDERED TO A 0.02 SQUARE INCH COPPER DISC 
WHICH SHALL BE FIRMLY CLAMPED TO THE CASE "3/16 ±1/16" FROM THE MOUNTING 
FACE END AND THERMALLY INSULATED FROM SURROUNDING AMBIENT CONDITIONS. 

F. TEMPERATURE OF GENERATOR WINDING SHALL NOT EXCEED +260°F DURING TEST. 


a 5. IN ADDITION TO THE QUALIFICATION REQUIREMENTS OF ND 1002053 THE UNIT SHALL BE 
CAPABLE OF MEETING A SALT FOG TEST PER METHOD 509.1 OF MIL-STD-810 EXCEPT THE 
SALT SOLUTION SHALL BE 1% BY WEIGHT. SHAFT END OF UNIT WILL BE PROTECTED 
DURING EXPOSURE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
NDI002034 FOR THIS DRAWING. 
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NOTICK — WHEN •OYIRNMENT DRAWINCS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATEO GOVERNNENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
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PATENTED INVENTION THAT NAT IN ANY WAY RE RELATED THERETO. 


_ REVISIONS 
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INITIAL RELEASE CLASS A 
PER TDRR urn 




NOTES: 


1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. UNITS SHALL MEET THE GENERAL REQUIREMENT OF ND 1002016. 

C. MANUFACTURER SHALL COMPLY WITH THE QUALITY ASSURANCE PROVISIONS OF 

D. UN ITS 1 SHALL BE^CAPABLE OF METTING THE QUALIFICATION REQUIREMENTS OF ND 1002053. 

E. MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, NASA DWG. NO. AND REV. LETTER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE REAR OF THE END CAP, THE OUTSIDE CASE DIAMETER 
BEING CLEAR OF MARKING. EACH CONTAINER SHALL INCLUDE THE NASA DRAWING 

NUMBER AND REVISION PER ND 1002019. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEADS: EXIT HOLES IN LINE WITHIN 5° OF EACH OTHER. LEADS SHALL BE 
POLYTETRAFLUOROETHYLENE (TFE) INSULATED AND COLOR CODED PER MIL-W-16878, 

E2fc EXCEPT THE BLUE HlrOUTPUT GENERATOR LEAD SHALL BE SHIELDED ONE- 
CONDUCTOR WITH A BLUE TFE JACKET. SHIELD SHALL BE GROUNDED TO SERVO 
MOTOR FRAME. 

(2) SHAFT TOLERANCES, DYNAMIC: RUNOUT OF DIAMETER A SHALL BE .0005 TIR 
MAXIMUM WHEN UNIT IS IN THE VERTICAL POSITION SUSPENDED BY THE SHAFT. 

SHAFT END PLAY SHALL BE BETWEEN .0010 AND .0030 UNDER A 16 i 1 OUNCE 
REVERSING GAUGE LOAD. SHAFT RADIAL PLAY SHALL BE .0007 TIR MAXIMUM 
AT A POINT .125 MAXIMUM FROM THE CASE UNDER AN 8.0 i 0.5 OUNCE 
REVERSING GRUGE LOAD APPLIED TO A POINT .250 MAXIMUM FROM THE CASE. 

(3) GEAR DESIGN DATA: 


B. SUPPLIERS FINAL INSPECTION 
DETAIL PERFORMANCE DATA SHALL 
BE SUPPLIED WITH THE PRODUCT. 


MOTOR 


pnrrynnrj 



GENERATOR 


SHIELDED 

“CABLE 


WIRING DIAGRAM 


TABLE I _ 

PART NO. AXIS ERROR 

1012156 -I 2MV MAX 
1012156-2 4MV MAX 


NUMBER OF TEETH 

13 

DIAMETRAL PITCH 

120 

PRESSURE ANGLE 

20° 

STANDARD PITCH DIAMETER 

.1083 

AGMA QUALITY CLASS 

PREC. 1 

OUTSIDE DIAMETER 

.1247 * 

GEAR TEETH FINISH 

32 


24,000 MIN 9 LEADS 
SEE NOTE 2A 


ELECTRICAL TEST: 

(1) UNITS SHALL MEET THE REQUIREMENTS OF ND 1012156. 


EXCEPT FOR AXIS ERROR 
(t 3.5.B.b.2b) 

SHALL BE PER TABLE I 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HRS PER ND 1002016, 

B. STORAGE LIFE: 5 YEARS WITH NO DETERIORATION OF THE INSULATION OR LUBRICANT. 

C. CONSTRUCTION: 

(1) MATERIAL: CASE AND SHAFT SHALL BE CORROSION-RESISTING STEEL IN 
ACCORDANCE WITH QQ-S-763, CLASS 416, COND T. 

(2) FINISH: PASSIVATED IN ACCORDANCE WITH MIL-F-14072, E 300. 

(3) LUBRICATION: BEATINGS SHALL BE LUBRICATED WITH LUBRICANT SPECIFIED IN ND 1002077. 

(4) ROTOR INERTIA: THE ROTOR INERTIA SHALL BE 5.5 gn-cm 2 i 20%. . 

D. ENVIRONMENTAL : : 

(1) REQUIREMENTS ABOVE AT 25°C AMBIENT TEMPERATURE. 

(2) GENERATOR OUTPUT WINDING SHALL NOT EXCEED ♦165 , C AS 

MEASURED PER ND 1002016. I I 

4 . SPECIAL REQUIREMENTS: A. EACH UNIT SHALL BE ENERGIZED AT RATED VOLTAGE 

AND ROTATED AT NO LOAD SPEEO WITH A LOAD RESISTANCE OF 15$K ±1% —- 

ACROSS THE GENERATOR OUTPUT WINDING AND OPERATED AT 80 # C * 5 # C FOR 
A MINIMUM OF 50 HOURS REVERSING DIRECTION OF ROTATION EVERY 5 HRS. 

• EACH UNIT SHALL MEET ALL ACCEPTANCE AND INSPECTION REQUIREMENTS - 

' AFTER THIS BURN-IN CYCLE _ 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND1002034 FOR THIS DRAWING. - 
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SERVO MOTOR GENERATOR 



The purpose of this document is to establish the 
manufacturing and test requirements for procurement. The servo 
motor generator is intended for use in the APOLLO Guidance and Navigation 
Equipment program. 
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PROCUREMENT SPECIFICATION 
SERVO MOTOR-GENERATOR 
TYPE 28VllSMG8a 


SERVO MOTOR GENERATOR 


The purpose of this document is to establish the 
manufacturing and test requirements for procurement. The servo 
motor generator is intended for use in the APOLLO Guidance and Navigation 
Equipment program. 
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PROCUREMENT SPECIFICATION 
SERVO MOTOR-GENERATOR 
TYPE 28VllSMG8a 


1. SCOPE 

1.1 This specification establishes the requirements for the procure¬ 
ment of the Servo Motor-Generator, Type 28VllSMG8a, hereinafter called 
motor-generator. 

2. APPLICABLE DOCUMENTS 

2.1 The following documents of the issue in effect on the date of 
invitation for bids form a part of this specification to the extent 
specified herein. 

SPECIFICATION 

APOLLO G5N 

ND-1002016 


Servo Motor-Generator 9 General 
Specification for 


DRAWINGS 

APOLLO G§N 
1012156 


Servo Motor-Generator, Sixe 11, 
Specification Control Drawing 


(Copies of specifications and drawings required by contractors in 
connection with specific procurement functions should be obtained from 
the procuring agency or as directed by the contracting officer.) 
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PROCUREMENT SPECIFICATION 
SERVO MOTOR-GENERATOR 
TYPE 28VllSMG8a 


1. SCOPE 

1.1 This specification establishes the requirements for the procure¬ 
ment of the Servo Motor-Generator v Type 28VllSMG8a, hereinafter called 
motor-generator. 

2. APPLICABLE DOCUMENTS 

2.1 The following ddcuments of the issue in effect on the date of 
invitation for bids form a part of this specification to the extent 
specified herein. 

♦ y V 

SPECIFICATION 
APOLLO G*N 

ND-1002016 Servo Motor-Generator, General 

Specification for 

DRAWINGS 

APOLLO G8N 

1012156 Servo Motor-Generator, Size 11, 

, Specification Control Drawing 


(Copies of specifications and drawings required by contractors in 
connection with specific procurement functions should be obtained from 
the procuring agency or as directed by the contracting officer.) 
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PROCUREMENT SPECIFICATION 
SERVO MOTOR-GENERATOR 
TYPE 28VllSMG8a 


1. SCOPE 

1.1 This specification establishes the requirements for the procure¬ 
ment of the Servo Motor-Generator, Type 28VllSMG8a, hereinafter called 
motor-generator* 

2* APPLICABLE DOCUMENTS 

2.1 The following documents of the issue in effect on the date of 
invitation for bids form a part of this specification to the extent 
specified herein* 

SPECIFICATION 

APOLLO G$N 

ND-1002016 Servo Motor-Generator, General 

Specification for 

DRAWINGS 

APOLLO G6N 

1012156 Servo Motor-Generator, Size 11, 

Specification Control Drawing 


(Copies of specifications and drawings required by contractors in 
connection with specific procurement functions should be obtained from 
the procuring agency or as directed by the contracting officer.) 
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3. REQUIREMENTS 

3.1 GENERAL. The motor-generator shall conform to the requirements of 
Specification NO-1002016 with the following exceptions or additions: 

a. The following acceptance tests of Specification ND-1002016 are 
not applicable: 

1. Voltage Sensitivity - Motor 

2. Frequency Sensitivity • Motor 

3. Temperature Sensitivity • Motor 

4. Fundamental Null 

5. Harmonic Content 

6. Coupling 

7. Motor-Generator Coupling 

8. Voltage Sensitivy - Generator 

9. Frequency Sensitivity • Generator 

10. Generator Phase Shift 

b. In the test titled Position and Axes Errors, only axis error . 
quadrature voltage shall not be measured. 

c. The Effective Resistance values shall be calculated. 

d. The test titled Insulation Resistance * shall be performed at 93* 

t S*C for the high temperature resistance measurement, with values 
as specified in Specification NO 1002016. 

e. In the Temperature Sensitivity-Generator test, the fundamental 
output voltage phase shift and the quadrature axis error voltage 
shall not be measured. 

3*2 DESIGN AND CONSTRUCTION. The motor-generator shall be of the design, 
construction, and physical dimensions shown on the applicable drawing. The 
manufacture, materials, and mechanical and electrical construction of the 
motor-generator shall be in accordance with the requirements of Specifica¬ 
tion ND-1002016. • 

3.3 FINISHES AND PROTECTIVE TREATMENT. The motor-generator finishes, 
protective treatment, and moisture, fungus, and corrosion treatments shall 
be in accordance with the requirements of Specification ND-1002016 and the 
applicable drawing. 

3.4 QUALIFICATION PERFORMANCE CHARACTERISTICS AND CONDITIONS. 

3.4.1 General. The qualification testing shall conform to the require¬ 
ments of Specification ND-1002016 with the following exceptions or additions 

3.4.2.1 Functional Characteristics. The motor generator shall have passed 
all acceptance tests as called out in 3.5 of this specification and shall 
exhibit the following characteristics when tested according to Specification 
ND 1002016 under ambient conditions. 
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3. REQUIREMENTS 

3.1 GENERAL. The motor-generator shall conform to the requirements of 
Specification ND-1002016 with the following exceptions or additions: 

a. The following acceptance tests of Specification ND-1002016 are 
not applicable: 

1. Voltage Sensitivity - Motor 

2. Frequency Sensitivity - Motor 
3* Temperature Sensitivity - Motor 

4. Fundamental Null 

5. Harmonic Content 

6. Coupling 

7• Motor-Generator Coupling 
8. Voltage Sensitivy - Generator 
9* Frequency Sensitivity - Generator 
10. Generator. Phase Shift 

b. In the test titled Position and Axes Errors, only axis error . 
quadrature voltage shall not be measured. 

c. The Effective Resistance values shall be calculated. 

d. The test titled Insulation Resistance* shall be performed at 93* 

t 5*C for the high temperature resistance measurement, with values 
as specified in Specification ND 1002016. 

e. In the Temperature Sensitivity-Generator test, the fundamental 
output voltage phase shift and the quadrature axis error voltage 
shall not be measured. 

3.2 DESIGN AND CONSTRUCTION. The motor-generator shall be of the design, 
construction, and physical dimensions shown on the applicable drawing. The 
manufacture, materials, and mechanical and electrical construction of the 
motor-generator shall be in accordance with the requirements of Specifica¬ 
tion ND-1002016. * 

3.3 FINISHES AND PROTECTIVE TREATMENT. The motor-generator finishes, 
protective treatment, and moisture, fungus, and corrosion treatments shall 
be in accordance with the requirements of Specification ND-1002016 and the 
applicable drawing. 

3.4 QUALIFICATION PERFORMANCE CHARACTERISTICS AND CONDITIONS. 

3.4.1 General. The qualification testing shall conform to the require¬ 
ments of Specification ND-1002016 with the following exceptions or additions 

3.4.2.1 Functional Characteristics. The motor generator shall have passed 
all acceptance tests as called out in 3.5 of this specification and shall 
exhibit the following characteristics when tested according to Specification 
ND 1002016 under ambient conditions. 
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A. Motor Section 

a. Reference (Phase 1) 

1, Connections 

2. Voltage 

3. Frequency 

4, Current (tuned load)* 

5* Power Input* 

6, Effective Resistance* 

7. DC Resistance 

b. Control (Phase 2) 

1. Connections 

2. Voltage 

3. Frequency 

4. Current (tuned load)* 

5. Power Input* 

6. Effective Resistance* 

7. DC Resistance 

c. Mechanical Data 

1. No-load Speed 

2. Stall Torque 

3. Starting Voltage 

4. Theoretical Acceleration 

B. Generator Section 

a. Excitation 

1. Connections 

2. Voltage 

3. ' Frequency 

4. Current (tuned load)* 

5* Power Input* 

6. Effective Resistance* 

7* DC Resistance 

b. Output 

1. Connections Blue and brown 

2. Residual Data 

(a) Position Error (In phase) 1 mv. max. 

(b) Position Error (Quadrature) 3 mv.max. 

(c) Axis Error (In phase) *2 rav. max. 

(d) Total rms Null 8 rav. max. 

3. Scale Factor (at 3600 rpm) 1.0 volts/1000 rpm ♦ It 

4. Fund. Quadrature Voltage 

(at 3600 rpm) 21 mv, maximum 


Orange and gray 
28 V rms t It 
800 cps t It 
61 ma, nominal 
2.0 watts, maximum 
460 ohms, nominal 
10S ohms, nominal 


10,000 rpm, min 15,000 rpm, max. 
0.32 oz. in., minimum 
0.42 oz. in., maximum 
0.9 V rms, maximum 
4,950 rad/sec^, nominal 


Power to red and black; 
center-tap red-black 
35 V rms t It 
800 cps t It 
105 ma, nominal 
3.8 watts, maximum 
333 ohms nominal 
20 ohms, nominal 


Yellow and white 
28 V rms i 51 
800 cps t It 
128 ma, nominal: 
3.8 watts, maximum 
217 ohms nominal 
13* ohms, nominal 
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A. Motor Section 

a. Reference (Phase 1) 

Yellow and white 
28 V rms i St 
800 cps t It 
128 ma, nominal. 
3.8 watts 9 maximum 
217 ohms nominal 
13v ohms, nominal 


b. Control (Phase 2) 

1* Connections 

2* Voltage 

3. Frequency 

4. Current (tuned load)* 

5. Power Input* 

6. Effective Resistance* 

7. DC Resistance 

c. Mechanical Data 

1. No-load Speed 10,000 rpm, min 15,000 rpm, max, 

2. Stall Torque 0.32 os, in., minimum 

0.42 oz. in., maximum 

3. Starting Voltage 0.9 V rms, maximum 

4. Theoretical Acceleration 4,950 rad/sec 2 , nominal 

B. Generator Section • 

a. Excitation 

1, Connections 

2, Voltage 

3, Frequency 

4, Current (tuned load)* 

5, Power Input* 

6, Effective Resistance* 

7, DC Resistance 

b. Output 

1, Connections Blue and brown 

2, Residual Data 

(a) Position Error (In phase) 1 mv. max. 

(b) Position Error (Quadrature) 3 mv. max. 

(c) Axis Error (In phase) *2 mv. max. 

(d) Total rms Null 8 mv, max, 

3, Scale Factor (at 3600 rpm) 1.0 volts/1000 rpm ♦ II 

4, Fund. Quadrature Voltage 

(at 3600 rpm) 21 mv, maximum 


Orange and gray 
28 V rms t II 
800 cps t II 
61 ma, nominal 
2.0 watts, maximum 
460 ohms, nominal 
105 ohms, nominal 


Power to red and black; 
center-tap red-black 
35 V rms ± II 
800 cps t II 
105 ma, nominal 
3.8 watts, maximum 
333 ohms nominal 
.20 ohms, nominal 


1. Connections 

2. Voltage 

3. Frequency 

4. Current (tuned load)* 

5. Power Input* 

6. Effective Resistance* 

7. DC Resistance 
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